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GOVERNMENT AND THE STATISTICIAN* 


By WINFIELD W. RIEFLER 


N 1917 the statistician invaded Washington. He came to man the war 
i] agencies, to build up aservice of economic reconnaissance for the 
more effective mobilization of our resources. He found there little data 
with which to work and few colleagues with whom to consult. Those 
colleagues that he found were centered largely in the Census Bureau. 
Though small in number, they were an able group, pioneers in the long 
endeavor to construct a more exact description of the society in which 
we live. Frequently the volunteer who came to Washington in 1917 
did not know that he was a statistician and did not become aware of 
that fact for some time afterward. He was, usually, an economist who 
had had little opportunity to familiarize himself with factual data in 
quantitative form. He had, however, a great faith in facts and soon 
acquired an enthusiasm for the questionnaire. When he departed, he 
had been exposed to a new range of problems and to a factual technique 
for dealing with those problems. He left behind him a mass of unas- 
similated data for other statisticians to digest. 

During the past eighteen months, a second army of statisticians has 
invaded Washington. They, too, have come to man the emergency 
agencies, to provide the fact finding that is the basis for industrial 
mobilization in a modern war. They did not come to a statistical 
wilderness, however, nor have they lacked colleagues in number to wel- 
come them. They arrived at a humming center of statistical work, rich 
in data, and widely staffed by specialized experts. Those who arrived, 
moreover, have differed from the earlier invaders. They have not been 
“rookies,” but skilled workers already versed in statistical techniques. 

The contrast in these two situations, separated by less than a genera- 
tion, portrays a development of profound significance to statisticians, 
particularly economic statisticians. In the interval between the two 
wars, statistics have “come of age” and the statistician, as a species, 
has multiplied. The pattern of this phenomenon has not been peculiar 


* Presidential address presented at the 103rd Annual Meeting of the American Statistical Associa- 
tion, New York, December 29, 1941. 
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to this country. The same development can be traced, subject to local 
variations, over wide areas of the globe. In a very real sense, neverthe- 
less, it has been an American phenomenon. In the area of ecenomic sta- 
tistics, faith in the statistical approach, energy in the compilation of 
new data, and reliance on statistical findings were early in making their 
appearance in this country. Throughout the past twenty-four years, 
this faith, energy and reliance have tended progressively to spread out- 
side of our borders. They have been contagious and have quickened the 
adoption of comparable procedures abroad. One may say that they 
have constituted a cultural export. Just as faith in the new industrial 
techniques, and knowledge of the machine on which they were based, 
constituted a leading cultural export of Great Britain during the nine- 
teenth century, we have exported an enthusiasm for the statistical ap- 
proach in the twentieth. As a cultural export, this development may be 
ranked with our earlier missionary activities in Africa and the Far East, 
and with the picture of American life spread throughout the world by 
the movies during more recent years. 


GOVERNMENT AS A FACTOR IN THE EXPANSION OF 
STATISTICAL ACTIVITY 


It is no accident that the statistician first came to Washington in 
numbers in 1917, for it was then that government in this country first 


embarked on its course of intimate contact with, and direct interven- 
tion in, our economic life, a course which has been pursued continu- 
ously during the interval. Fundamentally, the concurrent expansion of 
activity in the field of economic statistics has reflected this develop- 
ment. Throughout the period government has been the great manu- 
facturer of statistics. This does not imply that statistical activity has 
been confined to the public services nor that the statistician had no con. 
tribution to make to our understanding of economic developments 
prior to 1917. His contribution might have been great during those 
earlier years had he had the opportunity. However, in that era of eco- 
nomic liberalism—of free economic activity with as little interference as 
possible by the state—his contributions were necessarily limited be- 
cause there was no single organization sufficiently powerful, or in pos- 
session of sufficient funds, to finance the acquisition and compilation 
of data on which statistical work depends. 

All this was changed in 1917. The first World War was the occasion 
for the acceptance on the part of the government of widespread re- 
sponsibility for participation in the conduct of our internal economic 
affairs. This participation changed its form, but did not end, at the 
close of the war. It has continued, in fact, and grown during the inter- 
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vening years. It has had mixed origins, reflecting, on the one hand, the 
voluntary initiation of measures directed toward the improvement of 
social conditions, and, on the other, a response to new problems im- 
posed by the growing tension of the times. In the post-war period the 
government was forced to assume a degree of responsibility for eco- 
nomic readjustment and reconstruction. After the great collapse, it was 
government that was called upon to create some sort of economic order 
out of the chaos of 1932. In the succeeding era of world-wide economic 
disintegration and increasingly aggressive economic nationalism, agen- 
cies of economic intervention have tended to multiply, at first in 
support of exposed elements in the economy, and more recently to 
mobilize the economy for total war. 

Taking the twenty-four years as a whole, this great growth in govern- 
mental functions bulks larger than any other single factor in the expan- 
sion of statistical activities. The statistician has found in government 
both sources of new data and an audience intensely interested in such 
findings as he was able to make. Government has certainly not been 
the sole source of new statistical data during this period, nor has it 
enjoyed any monopoly in the application of statistical analyses to the 
elucidation and understanding of current problems. In a very impor- 
tant degree, in fact, pioneering in the development of economic, finan- 
cial and social statistics, in statistical techniques, and in their applica- 
tion has continued to originate in non-public agencies. Witness, for 
example, the recent innovation of the so-called public opinion polls. It 
remains true nevertheless, that in almost all phases of their activities, 
statisticians have been heavily dependent on government support. 
Public funds have financed in great part the collection of statistical 
data; public bodies predominantly have fostered the development of 
new statistical series, and public agencies have relied more heavily than 
others on the use of statistical guides for the development of adminis- 
trative policies. 

There are several reasons why this should be so. The cost of collect- 
ing mass statistics is frequently prohibitive. It is only a public agency 
supported by public funds that is in a position to decide to collect such 
basic data as are found, for example, in the Census Bureau. Further- 
more, much of the statistical data on which we have come to rely, 
originated not as a result of a conscious decision to undertake their 
compilation, but rather as a necessary by-product of public adminis- 
tration. Our import and export statistics are a case in point, constitut- 
ing essentially a by-product of customs administration. Thirdly, the 
activities of public administrative agencies are usually comprehensive 
in scope and their records are usually open to public inspection. In 
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consequence, statisticians have found in these records rich sources of 
statistical data. Public agencies, finally, have tended to place adminis- 
trative reliance on statistical findings in the development of public poli- 
cies because the field of their responsibility is broad. They have found 
that they could not afford to rely on opinion or impression when more 
objective bases for decision were available. This has meant, in the 
turmoil of the last quarter century during which government has 
tended to intervene ever more actively in economic life, a rapid stimulus 
to the availability, compilation and use of statistical data, especially 
data of economic significance. 

Although the trend toward public participation in economic life ap- 
peared later in this country than in most of the other major countries, 
and rarely in so extreme a form, it had as a by-product, almost from the 
first, a parallel development of statistical activity. Because of our huge 
size and of the diversity of our internal conditions, there was earlier 
appreciation here of the need on the part of public authorities for 
objective factual data to describe conditions covering the country as a 
whole. They could not afford to place the same degree of reliance on 
experience, intuition, and impression as the authorities of smaller or 
more homogeneous states. Because of our more decentralized form of 
government, with powers and activities widely distributed between the 
Federal government and the states, public records have always tended 
to be more voluminous here than abroad. Our statisticians enjoyed, in 
consequence, earlier access to a wide variety of existing data capable 
of throwing at least some light on new problems as they emerged. 
Underlying both of these developments has been the American tem- 
perament, i.e., the willingness of the American to furnish information. 
In this country we have not experjenced the same resistance to the 
gathering of statistical data, particularly data voluntarily supplied, as 
in many countries abroad. 

Given these favorable conditions and the opportunity to demonstrate 
his technique on a large scale, the American statistician “came 
through.” He was a success. With scattered data, often fragmentary, 
at his disposal, he was able to block out the order of magnitude of im- 
portant elements in our economy about which we had hitherto been 
ignorant. With more adequate data he was able, frequently, to furnish 
fairly precise guides to decision. In a world characterized by increasing 
uncertainty, he was able constantly to whittle away at the area of the 
unknown. 

These activities varied widely both with respect to the agencies by 
which they were sponsored and the diverse sources of data which were 
subjected to exploitation. They fall, nevertheless, into a general chrono- 
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logical pattern, that reflects in its shifts of emphasis the changing focus 
of government with respect to economic problems. Taking the period 
as a whole, there were three such major shifts—in 1920, in 1933, and 
in 1940—each corresponding to concurrent changes in the orientation 
of public policy. In large part these changes were initiated by the sta- 
tistician, and thus represented a flexible response on his part to changing 
social needs. To a certain extent they were involuntary, however, 
forced by conditions over which he had little control. The statistician 
is a technician. He must have data, the collection and compilation of 
which are costly. Under these circumstances his major fields of opera- 
tion are bound to reflect to a considerable extent areas of interest for 
which support of his activities can be obtained. 

It is not surprising that, beginning in 1920, efforts were concentrated 
on the collection of banking data and on general economic data suitable 
for the construction of economic time series, nor that the research 
divisions of our monetary agencies were prominent in this role. This 
was the period in which we still conceived of our economy—domestic 
as well as international—as an integrated whole, maintained in equi- 
librium through a flexible system of prices. We thought of the business 
cycle as the great menace to the health of that whole. Our social think- 
ing, consequently, was oriented toward the development of public 
policies, chiefly monetary policies, adapted to mitigate or eliminate 
the business cycle. It was assumed that these policies would operate over 
the whole economy and that, so long as that economy was maintained 
in stable equilibrium, its constituent parts would be secure. For the 
formulation of public policies directed toward these purposes, banking 
data were essential, together with economic time series, and the general 
purpose index numbers, based frequently on fragmentary but sympto- 
matic data, which were constructed in this period, were in accord with 
this diagnosis. Though limited in coverage and subject to wide margins 
of error, they were useful in the interpretation of general trends in the 
economy, particularly those that were cyclical in character. 

The principal exception to this generalization is to be found in the 
fields of agricultural statistics and coal mining statistics. All during the 
1920’s it was apparent that there was a malaise in agriculture and coal 
that was more than cyclical. In these two fields, consequently, statis- 
ticians pushed their work far beyond the construction of index num- 
bers. They developed, in addition, data on a comprehensive basis ca- 
pable of aggregation into relevant categories adapted for the detailed 
study of these specific segments of our economy. 

Beginning in 1933 this latter type of statistical activity tended to 
generalize. In the long descent from the collapse of 1929 to the depths 
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of 1932, attention shifted from preoccupation with the state of the 
economy as a whole to concern over certain of its constituent parts. 
Public policy was directed more actively toward specific support for 
those parts on the assumption that such rehabilitation was a necessary 
prerequisite to the restoration of health to the whole. Statistically this 
shift in emphasis was reflected in such activities, to enumerate only a 
few, as the development of relief statistics, statistics of employ ment and 
unemployment by industrial categories, urban mortgage statistics, the 
segregation of industrial statistics of all kinds into durable and non- 
durable categories, and in a widespread attempt to describe statisti- 
cally the forces that play on the construction industry. 

A third shift of emphasis has characterized the past eighteen months, 
adapted to the mobilization of our resources for war. For this purpose, 
highly individualized data, frequently plant by plant, are needed, in 
addition to time series and to statistics descriptive of the economy by 
major economic segments. The Bureau of Labor Statistics index num- 
ber of wholesale prices, for example, despite all its recent refinement, 
does not furnish sufficient data for the establishment of price ceilings. 
Nor are our industrial data, in all their elaboration, adequate for the 
purposes of the OPM. 

While government has played a major role during the past genera- 
tion both in providing support for and promoting the use of statistical 
data, particularly economic data, statistical activity has in no sense 
been restricted to public bodies, nor has it been confined to the area of 
economic phenomena. The period has been characterized by intense 
activity throughout the various fields where the use of statistics as a 
tool of analysis is capable of making a contribution. Within the field 
of economic data, much of the pioreering work, as, for example, in the 
field of income statistics, was initiated outside the government. Public 
agencies have not, in general, been prominent in the development and 
refinement of statistical methodology, nor in the elaboration of tech- 
niques of statistical analysis. They have made contributions in this 
area, but in general they have borrowed their methods and adapted 
their techniques from academic sources. Private business and finance 
also have participated in the general development of statistical activi- 
ties, both in the interpretation of existing series and in the compilation 
of new data, as, for example, in the case of statistics gathered by trade 
associations. Financial institutions offered a major outlet for statis- 
ticians during the twenties. Market research has provided comparable 
opportunities in more recent years. 

Public support, however, has remained at the core of the movement. 
Each new activity has increased the demand for statisticians in the 
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public service. Each new adoption of statistical techniques outside of 
the government has led to augmented demands on public agencies, 
such as the Census Bureau, for additional information. These demands 
have reacted in turn on universities which have been called upon to de- 
velop more refined methods of analysis and to augment their teaching 
programs in order to supply an adequate number of skilled technicians. 
In a sense, therefore, the army of statisticians that came to join that 
small band of pioneers already functioning in Washington, was never 
truly evacuated. The current heavy influx to man the defense agencies 
constitutes merely the latest phase of a phenomenon that has continued 
with few interludes throughout the intervening generation. 


STATISTICAL CONTRIBUTIONS TO ECONOMICS 


In view of the enormous resources thus placed at the disposal of the 
economic statistician during and since the first World War, it may 
properly be asked: What has the statistician done with these oppor- 
tunities, for economics, for the social sciences? What progress has been 
made in the endeavor to describe quantitatively the economic environ- 
ment in which we function? To what extent have we been successful in 
establishing more precise quantitative relationships between function- 
ally related elements of this environment? What has been done with 
these findings? To what extent have they improved our wisdom as well 
as our knowledge? Is control of the business cycle more nearly within 
our grasp? 

So far as success in describing the economy in which we function is 
concerned, the answer is, I think, decisive. The statistician has seized 
the opportunity to advance immeasurably our knowledge of the struc- 
ture of our economy. So great is the extent of this advance, in fact, that 
no one person, no matter how expert, is any longer in a position to 
appraise it. The economist of 1917 could, if he chose to specialize, be 
reasonably conversant with the sources of all of the major statistics that 
were available to describe our economy. He could also retain in his 
memory a great bulk of the more significant of those facts. Today, it is 
doubtful whether the entire staff of any one of our most highly organ- 
ized and competently equipped agencies for statistical research is in a 
comparable position. In spite of all the work that has been done to 
digest and to assemble into major categories the wealth of statistical 
materials now available and to reduce their movements to index num- 
bers, the research agency of today must specialize in one or more fields 
of data. It relies upon intimate contact with specialists in other agencies 
to make good its deficiencies. 

In a very important degree, many of the statistical aids which we 
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now accept as common knowledge, were completely lacking only a 
short time ago. Take, for example, statistics of national income. The 
monthly figures, on which so much current reasoning is based, are a 
product only of the last few years. Even continuous annual estimates 
did not become available until the twenties. Except for imports and 
exports of gold, we knew nothing of the current movement of inter- 
national financial transactions until very recently, while the whole 
development of systematic data with respect to the balance of pay- 
ments goes back also only to the early twenties. Before then, statistics 
of physical imports and exports comprised the bulk of our knowledge 
in that field. The statistician in 1917 did have a wholesale price index 
to follow, but an index much less revealing than that which we now 
scrutinize to measure the progress of war inflation. It is difficult to 
comprehend today, but nevertheless true, that we had no index of 
physical production whatever until the early 1920’s. There were also 
little or no data on retail trade, on employment, or on wages. It is 
amusing, today, to re-read the most carefully compiled economic 
summaries of that earlier period from the point of view of the adequacy 
of the data that were used and their relevance to the inferences which 
they were cited to support. Bank clearings were considered a most im- 
portant index of business activity, while railroad car loadings were 
studied for information on the state of retail trade. 

In addition to these advances in sheer description of our economic 
environment, considerable progress has also been achieved in the 
establishment of functional relationships betweer. diverse elements in 
the economy. The recent work in the important field of consumption 
statistics, for example, has provided a working basis for estimating the 
consumption habits of different classes in the community by income 
groups. We know in considerable detail the relative importance of 
different production groups. We now have records painstakingly traced 
back, breaking down our total economic effort into service production 
and commodity production, with further breakdowns of commodity 
production into nondurable consumers’ goods, durable consumers’ 
goods and producers’ goods. We are able to assess the importance of 
maintenance activities in our economy, to measure the total of gross 
capital formation, and to establish the fact that a very large component 
in that total consists of replacement of existing facilities. 

The relationships established by these basic statistical contributions 
have been highly suggestive. They have certainly laid the ground 
work for the new theories of employment, consumption, savings, and 
investment with which the economist is now working. There can be no 
question that they have added very greatly to our knowledge of the 
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functioning of our economy and of the mechanism of the business 
cycle. Opinion is less unanimous as to whether they have increased our 
wisdom with respect to its control. 


OFFSETTING FACTORS 


There is a different kind of question which may also be asked with 
respect to the influence exerted on the social sciences by the statistician 
and by the statistical approach. What has the statistician done to the 
social sciences? Has he contributed directly or indirectly, advertently 
or inadvertently to the social, economic and political disintegration 
that has culminated in this second World War? 

The statistician, almost by definition, because of the material with 
which he works, cannot help but emphasize the immediate, the con- 
crete, the specific, the tangible. Has he, by this very fact, in this period 
in which he has been successful, tended to direct attention from con- 
siderations and developments that have been long-run and intangible? 
Have the quantitative relations which he has demonstrated between 
different elements in the economy been so compelling in their power to 
attract attention that they have been over-emphasized as compared 
with other relationships, just as true and valid, but non-demonstrable 
statistically? In other words, has he made the economist more akin to 
an engineer and less responsible as a social philosopher? 

The statistician must work with data, most of which have been 
national in their coverage. Predominantly he has developed these data 
in a form that would be useful to public agencies, the specific responsi- 
bilities of which were national. Has he, by this very fact, over-empha- 
sized the national economy at the expense of the international organic 
whole of which it is but a part? Just how relevant are the concepts of 
national income, national production, in a world dedicated to non- 
totalitarian ideals? Have they not, in the absence of comparable world 
data of which they are essentially but a segment, tended to be over- 
emphasized, to become the central focus of analysis? Has the reiterated 
use of these statistical measures done something to the concepts be- 
hind them? Has it tended to make our economic thinking stop at the 
political border? In short, have we exported a flavor of our isolationism 
along with our enthusiasm for statistics? 

There is, of course, no ultimate answer, pro or con, to probing ques- 
tions such as these. We can only note them and resolve to overcome 
the faults implied in them as opportunity permits. With respect to 
one of them at least, however, we must plead guilty. There is no ques- 
tion but that we have over-concentrated on national data, that we 
tended to become complacent once our internal national economy had 
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been described. When one considers, on the one hand, the enormous 
efforts that have been devoted to the development of economic data 
during the past generation, and, on the other, the basic inter-relation- 
ships that knit the world’s economy into a whole, it is difficult to 
explain the paucity of our statistical knowledge with respect to that 
whole. It can be accounted for in part, probably, by the fact that world 
data covering activities under the jurisdiction of many different politi- 
cal sovereignties are subject to wide gaps, and even when available, 
are frequently non-comparable in form. In our internal compilations, 
however, when we faced the same difficulties, we have frequently 
devised means to surmount them. Chiefly it is to be explained by the 
factor suggested above, namely, that so many of our research agencies 
have restricted their work to the development of series that would be 
useful to the public bodies for which they have worked, whose re- 
sponsibilities were largely national. It is significant to note in this 
respect that we are indebted to the Economic and Financial Section of 
the League of Nations, a research agency responsible to an interna- 
tional body, for an important segment of such economic data as we do 
have on a world basis. 


FUTURE LINES OF DEVELOPMENT 


Adequate provision to make good this major gap in our information 


is one of the most important tasks facing the economic statistician 
today. Valuable as it is, the ground work already developed under the 
League and other international bodies barely scratches the surface of 
the problem. The world indexes now availah'e, such as those on pro- 
duction, on international trade, and on stocks of primary materials, 
need to be broadened. We need economic time series comparable to 
those we have at home because the business cycle is not an internal 
phenomenon nor are its ravages confined to any one country. We need 
industry surveys on a world basis because the malaise which has 
stricken our basic industries—coal, textiles, cotton, wheat, coffee, and 
sugar—has in most cases a non-national origin. We need geographic 
area studies by industrial regions on a trans-national basis because 
these studies are essential to the rebuilding of our shattered world by 
the opening of markets and the provision of investment funds. Effort 
devoted to tasks such as these will pay well in dividends. It has been 
my privilege recently to go over some preliminary analyses of interna- 
tional trade statistics, integrated by regional geographic areas. I have 
rarely encountered a situation where a simple analysis, achieved mainly 
by the regrouping of familiar data, did more to undermine preconcep- 
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tions in understanding and to clarify intellectual areas that had hitherto 
been obscure. 

The preliminary attack on this wide new field of statistical research 
is already under way. Under the impact of war, various agencies of the 
government have found the area of their responsibilities broadened to 
include activities outside our borders. They are being called upon to 
make decisions with respect to these activities and find themselves in 
need of non-national statistical data as a basis for those decisions. 
Mobilization of our industries for war has revealed deficiencies in our 
internal supplies that must be supplemented from outside. Economic 
warfare calls for intimate knowledge of critical elements in the econ- 
omy of the enemy. Support of friendly powers requires information on 
which to base decisions with respect to priorities, to sustaining pur- 
chases, and to loans. For all of these purposes economic data are re- 
quired, economic data that consist of more than a summary, nation by 
nation, of purely national statistics. For many purposes these data 
must be developed on an integrated basis, international or trans-na- 
tional in character. These aciivities may go far before the war is over. 
It may be that in this war a basis will be laid for international statisti- 
cal research comparable to the basis laid for national statistical re- 
search in 1917. 

The trend, so established, will probably not be limited to the war 
period. If any forecast of the future is possible in this period of ob- 
scurity, it is that we have passed the crest of the era of national eco- 
nomic isolation. The post-war world, whatever its specific character, will 
be forced to recognize the problem of international economic inter- 
dependence, and to deal with it. That problem, furthermore, will be 
dealt with by public bodies in some form, such as international agen- 
cies, or joint commissions. We will have, therefore, all of the conditions 
requisite for the inauguration of successful research, the existence of a 
problem requiring the quantitative clarification which the statistican 
is able to provide, the presence of a fair body of data on which to work, 
the support of public agencies in possession of sufficient resources to 
prosecute effective inquiry and, finally, a pressing need on the part of 
those agencies for objective economic data on which to base their deci- 
sions. In the development of those data, essential for the preparation of 
plans and the formulation of policy, the statistician of the future, it is 
safe to predict, will have a unique opportunity to dedicate his energy 
to the reconstruction of an integrated world. 








THE PROSPECT FOR 1942* 


NEW PRACTICE has been inaugurated of bringing to the membership 
A a composite of the forecasts for the year 1942 of fifteen distin- 
guished economic statisticians in business, government, and research. 
The results were presented and analyzed by W. Randolph Burgess, 
vice chairman of the National City Bank of New York and a former 
president of our Association. 

The reporting statisticians agreed in predicting an increase in 1942 
in industrial production, the individual forecasts ranging from an in- 
crease of one per cent by December 1942, to an increase of 15 per cent. 
The average estimate was for an increase of 9 per cent from December 
1941, to December 1942, compared with an increase of 21 per cent 
during the year 1941. The estimates also agreed that both wholesale 
prices and the cost of living would be substantially higher a year from 
now. In the case of wholesale prices, estimates ranged from an increase 
of 13 to 29 per cent, with an average at 18 per cent. In the case of the 
cost of living, the range of estimate was from 6 to 17 per cent, with an 
average at 10 per cent. 

Mr. Burgess said that these statisticians evidently expected the in- 
crease in war production to more than offset decreases in industries 
affected by priorities and shortages of materials. Actual entrance into 
the war may be expected to stimulate war production both in terms of 
the size of the program and the energy with which it is pursued. 

In judging the effect of the war on prices from the point of view of 
the economics of the situation, inflationary forces are increased, as the 
amount of government spending expands. On the other hand, the still 
more important political factors in inflation are more favorable. The 
people will be more willing to tax themselves heavily and resist the 
efforts of pressure groups to raise agricultural prices and wages, and 
maintain non-defense spending. The political question, however, re- 
mains the dominating factor with respect to the country’s ability to 
resist inflationary forces. 

In World War I statisticians had to fight for a chance to demon- 
strate their usefulness. In the present war they are being eagerly sought 
after. Their responsibilities are correspondingly greater, and their suc- 
cess will depend more upon their power to find out what facts and 
interpretations of fact are needed by the people who make decisions 
than by their technical competence in refined statistical methodology. 


* Abstract of material presented at the 103rd Annual Meeting of the American Statistical Associa- 
tion, New York, December 30, 1940. 
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PRICE FIXING OF AGRICULTURAL PRODUCTS* 


By WarkEN C. WaAITE 
University of Minnesota 


NE OF THE MAJOR control problems of a war is that of restraining 
QO or preventing a disastrous rise in prices. At the outset it should be 
clearly recognized that price fixing in itself will not prevent a price rise 
unless it can be enforced by drastic means plus, of course, vigorous 
rationing. The mere fixing of prices does not provide a fundamental 
solution to the problem of rising prices. At best it is only an aid. 

The fundamental cause of a general rise in prices is that the purchas- 
ing power in the hands of buyers rises relative to the quantities of 
goods available for purchase. The real solution to this problem is 
either to reduce the purchasing power of the buyers or to increase the 
volume of production of goods available for purchase. The latter, with 
the demands arising from a war effort, is clearly impossible in many 
lines of production. Agriculture, perhaps, constitutes a notable excep- 
tion. The reduction of purchasing power is possible, and efforts in 
this direction may be expected to be carried out, but it is difficult in a 
complex economy to recapture all increases or to drive very deeply 
without creating grave injustices or hardships among classes in the 
community. Insofar as this balancing of goods and purchasing power is 
accomplished, the task of price fixing is made easier, and complete 
success in this respect would eliminate the need for the major portion 
of it. Even an over-all ceiling such as has been proposed by Mr. Baruch 
and others cannot prevent price rises if purchasing power is unre- 
strained or not taxed away. If you fix prices without changing the 
quantities of goods or purchasing power, then people will buy up every- 
thing at the established prices and have purchasing power left over. 
These free funds will surely lead to price rises. 

Public opinion will do a great deal in helping to police a price-fixing 
scheme. In fact, we must depend pretty largely upon it to insure the 
success of any plan in the United States. There are, however, the 
difficulties that people don’t know what prices ought to be, and there 
may still be among us those who are more interested in bettering their 
own situation than they are in the general welfare. Certain prices are 
not and cannot be very well known, for example, the price of agricultural 
land, of second-hand goods, or the services of domestic workers. These 
and others may easily be bid up. Lack of success here might easily 


* A paper presented at the 103rd Annual Meeting of the American Statistical Association, New 


York, December 27, 1941. 
Paper No. 1954, Scientific Journal Series, Minnesota Agricultural Experiment Station. 
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jeopardize the whole scheme. Assuming, however, a moderately success- 
ful control over purchasing power, it would appear that selective con- 
trols might be employed in the fixing of prices with considerable effec- 
tiveness. Among these selected prices will be certain agricultural 
products. 

Any plan of price fixing should meet two general requirements. It 
must first be economically sound, that is there must be some real 
economic objective that can be brought about by the price fixing and 
that will be secured by it. Secondly, it must be administratively feas- 
ible. No plan, however desirable it may be from an economic view- 
point, is worth anything unless it can be administered. The difficulties 
of administration will be lessened to the extent to which the market 
can be made to function in its usual capacity during the period of price 
fixing. This suggests that whenever there is a choice of means for ac- 
complishing a desired result, the one that provides a larger degree of 
automatic regulation through the agencies now available should be 
employed. The price administrator should conceive of his function as 
that of assisting the market to operate in a way beneficial to the com- 
mon purpose, rather than one of supplanting or replacing the normal 
market. 

In order to fix prices on agricultural products it is necessary to have 
in view the underlying economic purposes of such price fixing. Two 
important but partly contradictory purposes stand out at once. The 
first is to aid in the allocation of the costs of the war among the various 
groups in the community and in the case of agricultural price fixing the 
allocation between agriculture and the other groups. The second is to 
guide agricultural production during the war with a view of securing 
adequate supplies and adjusting agriculture to a position to be able to 
withstand the shock of returning to a peace-time economy. Preventing 
agricultural prices from rising too high will aid in restraining a general 
rise in all prices in several ways. Lower agricultural prices will lessen 
the cost of purchases of many goods bought by the Government. It 
will also keep the cost of food to workers lower, and this should lessen 
the pressure from the laboring classes for wage increases. Food is a 
large part of the worker’s budget and a part in which he seems to be 
especially aware of price changes. Moreover, many persons will fail 
to secure appreciably higher incomes during the coming period, and 
for these persons a rise in food costs might create considerable hard- 
ships. Keeping agricultural prices down would also dampen the rise in 
agricultural incomes and lessen the increase in purchasing power in 
the hands of the farmer. This would curtail his ability to buy other 
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goods and in consequence his contribution toward inflation. There is 
thus in setting agricultural prices an income allocation between agri- 
culture and the remainder of the community. This includes the tacit 
assumption that income or purchasing power in other hands is more 
diffused, less influential in producing price rises, or more subject to 
control than when in the hands of the farmers. 

Price fixing also offers an opportunity to adjust agriculture toward 
an allocation of resources deemed more desirable and to accomplish 
this without the high cost to the remainder of society that might be 
involved if all prices were allowed to remain free to rise. Allocation of 
resources among productive enterprises in agriculture depends a great 
deal upon the relative prices of products. It is only the total volume 
of resources utilized by agriculture that depends in large part upon the 
level of prices. Total agricultural resources are not going to change 
very greatly either under high or low levels of agricultural prices, but 
considerable shifts among enterprises will take place with changes in 
the relative prices of products. Expansion of total agriculture produc- 
tion is likely to be nearly as great with a fair increase in income as it 
would be with an enormous increase in income. 

To say that we want to adjust agriculture is not, however, to say 
that we are entirely certain just what that adjustment should be. The 
immediate problem is fairly clear, but the long-run problem is ex- 
tremely uncertain. Immediately we need a schedule of requirements 
for the war effort together with the requirements for emergency 
stocks. There should naturally be a schedule in terms of absolute mini- 
mums and another of desirable quantities. We also need to recognize 
that it is more desirable to err on the side of too much rather than too 
little. We can always use up too much even if the process is painful for 
many, but deficits might be fatal. 

This is not, however, to say that we should close our eyes to the 
future following the war even if our present view of this future is 
vague. It is obvious that we must currently produce what is essential 
to the prosecution of the war, but we must also keep in view the long- 
run as far as we are able. It is essential that we do this because we 
cannot avoid the difficulties of the future by the simple assumption 
that any increase in production induced now will be demanded by our- 
selves and our neighbors following the war. There may be needs from 
a nutritional viewpoint in our own population and from a humanitarian 
viewpoint for Europe, but whether a people in the crisis of a great 
adjustment to a peace economy and already burdened by the costs of 
a contribution to a war can freely give or will be willing to is an un- 
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decided question. The war, rather than solving our agricultural prob- 
lem, will serve only to intensify it at the close, and present plans must 
keep an eye upon the possibilities of this future. 

Any price fixed for agricultural products must face, perhaps in the 
law providing for price fixing and certainly among the farmers 
themselves, the handicap of comparison with “parity” prices. The idea 
or concept of parity is one which has come to be associated with the 
idea of right or justice in the minds of many agricultural leaders and 
the farmers themselves. Any ceiling set at parity levels would be likely 
to be accepted at once by the agricultural group as “fair,” while it is 
conceivable that any price set below parity would be felt unjust if 
not actually objected to. 

The idea of parity found its first legislative expression nearly a dec- 
ade ago in the Agricultural Adjustment Act of 1933. In this Act it was 
declared to be the policy of Congress to reestablish prices to farmers 
at a level that would give agricultural commodities a purchasing power 
with respect to articles that farmers buy equivalent to the purchasing 
power of agricultural commodities in a base period. Briefly the essential 
calculation is to multiply the average price of the commodity in the 
base period, usually August 1909 to July 1914, by the index of the 
cost of things bought by the farmer, with the base of this latter index 
also from 1910 to 1914. This underlying idea has been expanded and 
developed in later agricultural legislation in various ways and has 
come to saturate agricultural proposals of many kinds. 

Parity price and parity income have become an important ethical 
concept of what farmers ought to have in view of a situation in an 
earlier period. Price fixing in a war period should be unhampered by any 
legislative requirement to provide some historical relationship. The 
price administrators should be left free to operate as current conditions 
demand. The difficulty with parity prices as a criterion for ceilings in 
a war emergency is that they may be and probably are too high to 
provide the results selected as desirable or demanded in the fixing of 
many prices in such a period. In retrospect, the period 1910 to 1914 
appears especially favorable for agricultural prices in relation to non- 
agricultural prices. To continue such a relationship in peacetimes is to 
invite the accumulation of forces tending to destroy this very relation- 
ship, and to force a set of price relationships of twenty-five years 
earlier on a price administrator is to handicap severely, if not to defeat 
completely, his efforts. Cost relationships among the commedities have 
changed greatly, and to provide parity prices for some commodities 
would perhaps stimulate their production greatly. To offset these 
shifts it would be necessary to establish price differences between prices 
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to enable the ceilings to exercise a directive function and a require- 
ment of parity for the lowest prices in such a system might easily lift 
the entire level so high as to lose all possible inflationary control. If 
parity prices as minimum requirements in themselves promise to be 
faulty, then all that can be said about the proposal to provide a 110 
per cent of parity minimum for any ceiling established is to make nearly 
certain the failure of agricultural price controls. 

Assuming that the price administrator has been left with a fairly 
free hand, then in view of the purposes of agricultural price control 
which we have indicated the two principal problems for the adminis- 
trator appear. The first is te establish a general level for agricultural 
prices relative to the remaining prices in the system, and the second is 
to establish the desired set of interrelations among the agricultural 
prices themselves. The criterion for the general level of agricultural 
prices is one of the amount of purchasing power which it is desirable 
to have in the hands of the farmers. While this cannot be determined 
precisely, two over-all measures will be useful. The first is the purchas- 
ing power in the hands of the agricultural group as determined by 
currently available data. This purchasing power should not be allowed 
to expand markedly nor should prices be set so low as to decrease it 
greatly. Here the administrator should probably tend to err on the 
upper side, as he probably will, because not to may easily mean politi- 
cal suicide. The second criterion is the proportion of consumers’ income 
being expended on foodstuffs. This sets an upper limit to be watched. 
The proportion of the expendible consumer purchasing power going 
for food should not be shrunk. Indeed it. might properly be permitted 
to increase on the grounds that the great decreases in consumption 
must occur in other goods than in food. This would be an aid to the 
control of these other commodities. There are, however, many varia- 
tions in the increase of purchasing power among the consumers and 
these increases must be brought under control primarily by other 
methods. In addition to these, of course, the relationship of agricultural 
income to consumer food expenditures is to be observed as an indication 
of what processors and retailers are doing. On the grounds of produc- 
tion response as a whole it does not appear probable that prices are 
likely to be too low as judged by these criteria. Patriotic motives will 
lead to nearly as large an increase in production as would occur if 
prices were left to skyrocket. 

Once the general level of prices has been decided upon, there follows 
the problem of adjusting or fixing the individual prices about this 
level. The purpose here is primarily that of the adjustment of the pro- 
duction of the various agricultural commodities. Much of this could 
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be accomplished by simply making known to farmers the deficits, but 
this process can undoubtedly be facilitated by price manipulations. The 
criterion here is the rates at which these commodities are forthcoming 
relative to their requirements as determined by the overhead planning 
agency. Fortunately the data underlying all these decisions are pretty 
well at hand, and there is a vast quantity of administrative skill and 
judgment in the Department of Agriculture and among the farmers as 
a result of their own discussions of recent years. 

The decision of the level at which the price shall be set having been 
made, the next problem becomes one of where and at what stage of 
the market it should be established, and what shall be done with 
respect to prices at other stages in the market or within the market 
area. One might establish only retail prices and allow farm prices to 
flow back from them. The retail price structure is, however, extremely 
complex and would probably be upset by even the simplest structure 
that could be devised. Another way would be to establish farm prices 
and allow the retail prices to be built up from them. Areal price struc- 
tures for agricultural prices are also complex and offer difficulties of 
somewhat similar nature. The remaining major possibility is to set 
prices in a few of the major central markets and to have farm and 
retail prices flow from them. Central market wholesale prices have 
always been the great gauge by which agricultural products have 
moved and exchanged, and matters could be simplified if price fixing 
could proceed through them. 

As long as the prices which are set in the central markets are reason- 
ably well in line with prices that would have been established under 
ordinary competitive conditions in those markets, this procedure 
should work fairly well. If, however, prices are set that do vary widely 
with the price that would have prevailed without regulation, then 
marked changes may be brought about in the way and rates at which 
products are marketed, and this might force price fixing to be extended 
beyond the central market. 

Dealing only with central market prices would permit at least for 
the time being retail prices to go unregulated. No retail regulation 
would be necessitated before retail prices began to rise relative to farm 
prices. Here again we would do well to fall back on the general principle 
of permitting the market to police itself as far as possible automatically. 
It seems probable that the consumers themselves would be able to 
exert a great corrective influence if only they are provided with proper 
information. Neglecting for the time being the perhaps crucial question 
of the ability of the consumer to judge quality in many products, 
much certainly can be accomplished by the provision of proper price 
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information. This would begin, of course, with lists of reasonable prices. 
A more important requirement would be that the merchant display 
the price which he paid for the goods sold along with his retail price to 
the consumer. If we accept the proposition that the consumer is en- 
titled to know the truth about the goods which he buys, then the 
question is only whether the retailer’s margin is his legitimate trade 
secret. Given this information, we could expect the consumer to do a 
pretty good job of protecting himself. A little shopping around would 
disclose those with suspicious margins or unusual costs of buying, and 
these could be subsequently called upon to verify their statements. 
Such a procedure would also work toward an improvement in market- 
ing by giving an advantage to the more efficient and lower cost retailers. 

The situation with respect to setting prices on the various grades of 
the commodity is essentially similar to that of areal designation of 
prices. As long as the level that is established for the dominant central 
market grade or grades is fairly close to the level that would otherwise 
have prevailed, the grade differentials should work out reasonably well. 
It is only when price rises have been greatly curtailed that grade differ- 
entials become necessary. 

It is when we come to the field of production and the holding of 
commodities that price fixing may be expected to result in the greatest 
changes from the usual procedures of the market. To a large extent 
many of these changes will be unforseeable and unusual in their char- 
acter. The decisions with respect to agricultural production are made 
by a multitude of farmers upon their individual farms. At certain times 
of the year, or perhaps in some cases less frequently, the farmer must 
canvass his resources and the prospects for returns in the future with 
a view of the best utilization of those resources. In this allocation 
prospective prices, naturally, occupy an important place in calcula- 
tions under ordinary circumstances. With price uncertain there will be 
a wide variety of estimates as to the probable price and a variety of 
reactions to the same estimate on the part of different producers de- 
pending upon their faith in their own judgment and the inclination to 
take risks in the hopes of larger returns. With prices established, many 
of these uncertainties vanish and the calculations of what will be profit- 
able differ materially. We will probably be wrong if we base our 
assumption of responses on historical relationships and do not modify 
them by some sort of an adjustment for this difference. This pre- 
supposes that prices are announced in advance, and such an announce- 
ment would be essential if prices are to exercise a directive force over 
agricultural production. 

There are additional difficulties in establishing the prices of agricul- 
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tural products beyond determining the level for them in a particular 
period. These arise because of the seasonal character of production and 
the variation in the volume of production in various years. Many agri- 
cultural products have wide seasonal movements in their prices. These 
are induced by the heavy production at certain periods of the year and 
the necessity of storage to level out the rate of movement into consump- 
tion and for the processing of the product. It is evident that the price 
fixed will need to include a seasonal movement. This seasonal must be 
reasonably correct, otherwise great peculiarities in the rate of market- 
ing may take place. If a single price is established for the year, then 
there will be no incentive to hold and everything will tend to go to the 
market at once unless some sort of a quota system is established for 
sales. Some system of monthly quotas for sellers could of course be de- 
vised, but such an administrative task would be an unwarranted under- 
taking in view of more important requirements for administration else- 
where. If, however, a very large seasonal advance is provided in the 
established price, this would lead to holding for a later period and a 
scarcity in the market during the early period. The choice of the sea- 
sonal must lie in the experience of the past, and some average seasonal 
derived from recent years will probably prove satisfactory. It is also 
probable that there would be an advantage in lessening the rise in the 
seasonal price somewhat below the average with a view of erring on the 
side of increasing the rate of early marketing rather than retarding it. 
This would insure the marketing agencies receiving the products at the 
full rate at which they could be adequately handled, and if only a slight 
price decline below the established ceiling were induced in the early 
period, the expected higher later price would tend to balance market- 
ings to the more usual previous rates. 

Problems are also raised by the necessity of carryovers from one year 
to the next. For some products these carryovers are fairly large. The 
carryover tends to increase when the following crop promises to be 
small and prices high, and the carryover declines in years when the fol- 
lowing crop promises to be large and prices low. The price set or ex- 
pected for the subsequent year will in consequence have a great deal to 
do with the extent of carryover during the given year. If the price set 
for the new crop is materially higher one would of course immediately 
decide to hold to the later period. Where units of new and old produc- 
tion are distinguishable it may be possible to establish differential 
prices for them to prevail in the later period. It is possible that usual 
marketing rates and timing may be considerably upset by failure to 
gauge this factor. The new situation with ceilings will differ greatly 
from the old where prices were free to fluctuate. Without ceilings the 
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outlook with respect to price in the future is uncertain, and holdovers 
of product may offer considerable advantages even though it appears on 
current information that prices will be lower in the new year. It is al- 
ways possible that something will happen to greatly decrease supplies 
or increase demand at the last moment. Thus a small probable loss is 
balanced against a great possible gain if the unexpected does happen. 
Removal of this possibility must necessarily exercise a decided influence 
upon the propensity of operators to store. Instead of uncertainty and 
a reward for good judgment, the storage decision now becomes largely 
established by the price fixing. Storage either would or would not be 
profitable. In such a situation it may be necessary and indeed probably 
will be necessary for the Government to enter into the holding of prod- 
ucts on a considerable scale and stand ready to buy or dispose of prod- 
ucts at the established price. 

This review of the problems of agricultural price fixing makes it evi- 
dent that no predetermined single method will be adequate to do the 
job required. We cannot afford to freeze agricultural prices at any given 
level or in any relationship now prevailing. Furthermore, greater flex- 
ibility is required than would be obtained by tying prices to parity at 
any predetermined level. 

Agriculture is a vast industry with many ramifications, and the price 
fixing must be simple and direct unless it is to become completely un- 
wieldy and too complex for administration. The general policy must be 
one of utilizing the usual regulative forces of the economy to the fullest 
extent possible. This means that the price fixing authority must be 
conversant with industry and its markets and be prepared to assist the 
market to carry out its functions rather than to slap on a fixed set of 
controls. Fortunately in the accumulated knowledge and experience of 
the workers in agricu!ture, particularly in the Department of Agricul- 
ture, there is a vast reservoir to be drawn upon, and we may confidently 
look forward to any legislatively unhampered experiment in price fixing 
in agricultural products to be carried through with a considerable pros- 
pect of success. 








IMPACT OF DEFENSE UPON INDUSTRIAL 
CAPACITY AND INVESTMENT* 


By M. Josrpx MEEHAN 
Bureau of Foreign and Domestic Commerce 


E ARE NOW ENGAGED in a war in which our present productive 
\ capacity, and the additional capacity that can be brought into 
opeartion quickly are vital considerations. Therefore, an analysis of the 
impact of the defense program upon the flow of investment, income, 
and capacity provides a topic of peculiar interest at this time. An ap- 
praisal of the direction and rate of recent economic movements is 
essential to an understanding of the changes in the structure of indus- 
try that are taking place; what we have experienced is a forerunner of 
what is to come at a vastly accelerated pace as we move into the current 
all-out effort. I shall endeavor to sketch, in broad outline, the features 
of what has happened to date, and to give some indication of the impli- 
cations of these developments. 

First, let us take a look at what has happened since the early part of 
1940. You will recall that we were then experiencing a mild reaction to 
the speculative surge which followed the outbreak of war in Europe. 
The national income in May was at an annual rate of $74 billion, with a 
large volume of unemployed resources available to speed up the eco- 
nomic machine. Once this driving force was supplied by the decision to 
expand armaments, it was at once obvious that new facilities had to be 
created for the specialized production of such goods. Not so obvious 
were the tremendous demands that would be made in the not distant 
future upon all our basic resources. Failure to secure general recogni- 
tion of the latter fact led to much fruitless controversy. What was vital 
from the standpoint of our present position was the delay encountered 
in expanding those basic facilities which constitute limiting tactors on 
our productive effort at a time when we are engaged in a world-wide 
struggle with powerful and resourceful enemies. 

The first phase of the defense program extended over a period of a 
year. The immediate impact on the economy was an acceleration of the 
tempo of business activity as the added flow of government spending 
reinforced the demands from belligerents for essential commodities. 
Expansion at the rapid pace actually witnessed was made possible by 
the extensive volume of existing facilities that could be drawn into 
productive operation immediately. A large part of the initial outlays 
under the rearmament program went for the construction of new hous- 


* A paper presented at the 103rd Annual Meeting of the American Statistical Association, New 
York, December 27, 1941. 
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ing for the armed forces, for food and other quarter:aaster’s supplies— 
expenditures that could be stepped up rapidly. This, coupled with the 
increased pressure for deliveries abroad after the fall of France, and the 
general change in psychology produced by the events of mid-1940, 
resulted in an immediate forward movement which was quickly 
strengthened by the initiation of the broad program of creating new 
capital facilities. 

The result has been a rise in the national income at an unprecedented 
rate. Notwithstanding that the first half of 1940 was a period of some 


CHART I 
NATIONAL INCOME IN CURRENT AND 1935-39 DOLLARS 
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hesitation, for the year we had an increase in income of nearly $6 bil- 
lion, or 73 per cent. It is evident from Chart I that practically all of this 
rise represented an increase in real terms. 

During 1941 we have experienced an advance of $16 billion, raising 
the aggregate for ‘his year to an estimated total of $92 billion. It may 
be noted tha. of this striking increase was in real terms, though 
the rapid expe") .on in physical output was accompanied by some rise 
in prices. In te-ms of 1935-39 dollars, the rise in income was from $76 
billion to $88 billion.! 

Since the basic expansion was in the industrial segment of the eco- 
nomy, a particularly sharp advance occurred in the output of manu- 

1 These estimates for 1941, and those given subsequently for gross capital formation, were made 


before full year statistics were available. Subsequent data indicate that the 1941 totals were somewhat 
higher. 
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factures which has reached record volumes. The significant thing about 
this expansion, aside from the over-all rate, is the upward surge in the 
durable goods industries. When we are creating a “new” indusiry, or 
rather a complex of new industries, heavy reliance must be placed upon 
existing capital facilities. Before long finished armaments will represent 
our number one industry, and behind the finished products will be the 
vast organization of men and supply to turn these goods out in a hurry. 

The flow of funds stemming from the arms program fanned out 
through the entire economy. To the demands for producers’ goods on 
the part of the growing armament industry were added the orders from 
makers of civilian goods who found the time opportune for rehabilitat- 
ing existing facilities or expanding them in certain instances. Activity 
was lifted in the producers’ goods industries to unprecedented levels— 
more investment by far was made in new capital equipment in 1941 
than in any other year in our history. 

I have indicated t' this phase of the mobilization of our resources 
extended through the urst year. During that period rapid expansion 
was fed from existing plants and facilities, mainly through taking up 
the existing slack. By the middle of 1941, however, we were finding it 
increasingly difficult to expand production because of widespread bot- 
tlenecks in facilities. With this phase began a sharp and widespread 
price advance. 

Additional expansion in output has been achieved during recent 
months, and we may expect a further rise from now on as new facilities 
come into production. But the significant thing to note is that we are up 
against limiting factors—mainly a shortage of basic materials—which 
were bound to restrict expansion as the tremendous magnitude of the 
military program made itself fully felt. We have had, therefore, in re- 
cent months curtailment in particular lines, with the area of restriction 
being gradually widened as military demands increasingly impinged 
upon the civilian sector of the economy. 

Nevertheless, while we were engaged in what was essentially the 
“tooling-up” process, we did add very greatly to the supply of goods 
available to the consumer. We enter a period of restriction of some 
types of goods, therefore, with larger and better-conditioned stocks 
than at any time in our history. The process of belt tightening which is 
ahead finds us well able to stand such a trend. 

We may expect that, as output rises further, there will be a very 
marked divergence from the traditional pattern of output—a phase 
which is just beginning because up to now consumers have been able to 
secure wanted goods and thus guide, in more or less usual fashion, the 
production of goods. It might be noted that, even in the automobile in- 























-IMPACT OF DEFENSE UPON INDUSTRIAL CAPACITY AND INVESTMENT 25 





dustry, where the recent curtailment has been pronounced, we pro- 
duced in the 1941 calendar year 33 million passenger cars. 

While satisfactory over-all measures of the relation of military ex- 
penditures to the total product of the economy are not available, we 
may accept as a relevant measure a comparison of these outlays and 
the gross national product. On a rough basis it is estimated that de- 
fense, or armament, expenditure as a percentage of gross income has 
tripled compared with the third quarter of 1940 and now represents 
nearly one-fifth of the total. Notwithstanding the growth of military 


CHART II 
FEDERAL RESERVE INDEX OF INDUSTRIAL PRODUCTION 
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expenditures, a much larger total has still been available for non- 
military purposes in recent months than in mid-1940 by reason of the 
expansion in total output previously indicated. 

The proportion of military output must perforce grow. Prior to the 
declaration of war, we estimated that 25 per cent of the gross product 
in 1942 would be taken by the military program, but these estimates 
are at present in the course of upward revision. A huge expansion in 
the war program is now under way.” The objective will be to push ex- 
penditures as rapidly as possible towards a figure which is likely to 
move up towards 50 per cent of a much larger total national product. 


2 Expansion of the war program has since taken definite shape in the President's budget message 
of January 5, 1942. The total war program covered by the message runs to nearly $90 biilion, with war 
expenditure expected to reach a rate of nearly $5 billion per month before the end of the fiscal year 
1943. 
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For purposes of analysis of investment or capital formation, the 
volume of capital formation has been distributed over five classifica- 
tions: private construction, public construction, equipment, net 
changes in inventories, and the net change in claims against foreign 
countries (Chart III). The first three of these are always positive totals, 


CHART III 
GROSS CAPITAL FORMATION IN THE UNITED STATES 










BILLIONS OF DOLLARS 
30 
PRIVATE CONSTRUCTION 
PUBLIC CONSTRUCTION 
26 EQUIPMENT 


NET CHANGE IN INVENTORIES 


NET CHANGE /N CLAIMS 
AGAINST FORE/GN COUNTRIES 









20 





15 





10 





CAPITAL CONSUMPTION 


-5 


SO 





1929 1930 1931 1932 1933 1934 1935 1936 1937 1938 1939 1940 moar” 


SOURCE U3 DEPT OF COMMERCE 


but the other two have been positive and negative over the period 
shown here. Inventories represent, of course, a particularly volatile 
cyclical factor. 

For the national income measurement the net volume of capital for- 
mation is used—allowance being made for capital consumption. In 
some years over the period shown in the figure we did not make good 
our capital depreciation. For the present purpose, however, the series 
on public and private gross capital formation is the significant one. It 
should be pointed out that included in the figures of capital formation 
are the durable products acquired by the Government under the arma- 
ment program. 
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What stands out is the magnitude of the 1941 total, and the shifting 
proportions of this total represented by the various categories. We 
experienced a rise from $16.7 billion in 1940 to $26.5 billion in 1941. 
These figures exclude all consumers durable goods, except housing. 

Public and private construction together comprised a total of $10.5 
billion. This is the same aggregate as in 1929, but the distribution be- 
tween public and private construction has been radically changed, 
even more so than the figure indicates since some of the private con- 
struction is financed indirectly through public funds. Government 
expenditures account directly for $12 billion, or not far from half, of 
the total of $26.5 billion. 

While the building of new plants is impressive, what is even more 
striking is the volume of equipment expenditures. Nothing remotely 
approaching the estimated total of $11.7 billion has previously been 
witnessed. Not all of this expenditure is for producers’ equipment, 
since $3.2 billion of durable armaments is included, but the estimated 
$8.5 billion expenditure for producers’ equipment far outstrips like out- 
lays in any other year—it is more than 50 per cent higher than in 1929. 
Even the very large increase shown for inventories is dwarfed by the 
equipment totals. 

The rise in inventories is a reflection of many factors—one of them 
being the necessity to stock new plants with materials and in process 
inventories—but it may be noted that part of it represents a store of 
goods which can be drawn effectively into the productive process as 
the armament program is accelerated and conversion of facilities takes 
on a more rapid tempo. This conversion will be a feature of the next 
year since it is obvious that further expansion of new facilities on the 
scale required for the war program is not possible, in view of the limita- 
tions imposed at present by materials and which will be reinforced at a 
later date by limitations on our man-power resources. 

Expenditures on military construction and finished armaments will 
rise rapidly in the next year, but competing types of civilian activity 
will be very markedly curtailed. Likewise, we may expect the rise in 
income available for civilian spending to be curbed by the fiscal policy 
appropriate to the war effort. Investment will be conditioned almost 
entirely by military considerations. 

This was not so true during much of 1941. While we instituted and 
extended a priorities system after it became apparent that many basic 
materials were extremely short, it is a fact that general expansion in 
capital expenditures proceeded along with the expansion resulting from 
the military program. This stemmed naturally from the high level of 
incomes which put increasingly large demands upon all productive 
facilities. 
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As the year progressed, however, widening priorities controls tended 
to curtail the flow of machinery orders and the initiation of new plant 
construction for civilian goods. This is reflected, for example, in new 
business reported by the machinery industry. From the middle of 1940 
through the middle of 1941 there was a wide gap between shipments 
and new orders, with unfilled orders rising to record proportions. This 
occurred notwithstanding that the output of producers’ machinery and 
equipment moved up from a monthly rate of $425 million in June 1940 
to $700 million a year later. By October, orders had fallen to a level ap- 
proximating the shipment rate which was then in excess of $800 million 
a month. 

The slackening pace of expansion in non-defense industries in the 
latter months of the year held the increase in capital expenditures in 
these areas to a moderate rise over the comparatively high totals of 
1940. Nevertheless, it is significant that at a time when the economy 
was under extreme pressure to expand armament facilities we added to 
our equipment over a broad section. This was true, for example, in such 
lines as food and kindred products, textiles and paper. 

For the entire year 1941, we estimate expenditures for plant facilities 
and equipment in the manufacturing industries at, more than $4 billion, 
or about 45 per cent of the total for all industries. In 1940, this pro- 
portion was much smaller, the $2.3 billion expenditure for manufactur- 
ing facilities representing a more usual proportion—about one-third. 

This aggregate investment in manufacturing facilities is three- 
fourths larger than the $2.5 billion expended in 1918 during the first 
World War. Today’s warfare requires many times the equipment 
needed in 1917-18, and the facilities behind the lines correspondingly 
must be greater. The 1941 total is more than 80 per cent above the ag- 
gregate for the preceding year. This makes clear the magnitude of the 
increase in manufacturing facilities, as well as the rate at which expan- 
sion has been stepped up. 

We do not have a good yardstick of total investment in manufactur- 
ing industries to use as a measure of the comparative size of the addi- 
tion to our total facilities. Some indication of its size is afforded, how- 
ever, by comparison with the net book value of all manufacturing plant 
and equipment (exclusive of land), estimated at $22.5 billion at the end 
of 1940. This figure, which is based upon Bureau of Internal Revenue 
statements of the asset value of corporations reporting for tax purposes, 
is no doubt an understatement of the replacement value of manufactur- 
ing facilities existing at that time. But it is easily recognized that an 
addition of more than $4 billion in one year, with a higher aggregate 
certain for 1942, represents an enormous rate of creation of new facili- 
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ties. We look back upon the decade of the ’20’s as a period of marked 
expansion in manufacturing capacity. During that ten-year period, 
capital expenditures on all manufacturing facilities amounted to $20 
billion. In slightly more than two years, we shall have produced half 
that amount. In all the ’30’s expenditures aggregated $14 billion. 

The distribution of the expenditure for new productive facilities by 
industries reveals the dominance of military demand. When we break 


CHART IV 
VALUE OF DEFENSE CONTRACTS FOR INDUSTRIAL FACILITIES FINANCED 
BY GOVERNMENT AND PRIVATE FUNDS, THROUGH 
SEPTEMBER 30, 1941 
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down the $4.2 billion total for manufacturing in 1941, we find that 
nearly one-half of the expenditure has been in the predominantly mili- 
tary industries; more than one-fourth has been in the basic industries 
producing for both military and civilian use; and the remaining fourth 
has gone into industries with predominantly civilian products. 

Aircraft led the expansion of the military industries and about one- 
eighth of the total outlay on manufacturing plant and equipment went 
into such plants. Chemicals (including powder) and shipbuilding and 
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repair followed, each with nearly 10 per cent. Ammunition was not far 
below shipbuilding. The half billion dollars expended in the iron and 
steel industry equalled the outlay in the aircraft industry. 

Expenditures in the machinery industries exceeded a quarter of a 
billion dollars—half of that expended in the leading industries, and not 
far above the totals for nonferrous metals and the fuel industry. One- 
third of the total expenditures in the predominantly civilian industries 
was made in the food and kindred products industries, one-sixth in the 
textile industries, and about one-tenth each in the automotive and 
stone, clay, and glass industries. 

The distribution of defense facilities contracts indicates the general 
picture of the character and extent of expansion in capacity and invest- 
ment that is taking place. Naturally, these data represent to a consider- 
able extent uncompleted work. 

Aircraft definitely tops this contract list with the total of facilities 
contracts reaching nearly $1 billion by the end of September, a figure 
now exceeded by the contracts placed in the final quarter of 1941. 
Again we need a yardstick to comprehend the size of this figure, and we 
have a reasonably good one in the asset returns of the Bureau of In- 
ternal Revenue. One billion dollars was the net value of the corporate 
assets reported by the automobile industry as of the end of 1938. 

Ammunition is second on this list—well over $800 million—though it 
was in fifth place on the 1941 expenditure list. Chemicals and ships are 
ahead of iron and steel which shared the top position with aircraft in 
1941. The contracts for nonferrous metals reached $460 million. 
Though the machinery industry is well down on the list, the total re- 
presents a very large expansion for this industry. Machine tools prob- 
ably constitute the most important. single bottleneck that exists, and 
we cannot build all the new equipment needed. We shall have to make 
much wider use for military purposes of existing equipment of this 
type. Though this is the case for all the metal working industries, the 
key importance of machine tools makes it especially significant in this 
case. 

All of the aggregates here shown for military and related facilities 
will be expanded under the war program, but it is unlikely that the 
general nature of the expansion will be altered. The military needs will 
be such, however, that the expansion in non-military facilities on a 
scale witnessed in 1941 will not occur in 1942. 

From the middle of 1940 through September 1941, commitments 
were made for over 3,000 plant expansions by the military authorities. 
When complete these enlargements are expected to cost over $5 billion. 
More than $4 billion, or over 80 per cent of this cost, will be met from 
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public funds, while less than $1 billion will be financed privately. In 
general, the extent of public financing is relatively greater in those in- 
dustries where the output is more directly related to armament. 

For example, over 96 per cent of the new shipbuilding facilities ap- 
proved through September are being constructed with public funds 
supplied through the Navy Department and the Maritime Commission. 


CHART V 
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More than 90 per cent of the plant for the manufacture of ammunition, 
explosives, guns, and nearly 90 per cent of the new aircraft facilities are 
also government financed. 

In contrast to this dominance of public funds in financing direct 
armament plant expansion, only half the new machinery plants and 
40 per cent of the petroleum and coal products plants have been di- 
rectly financed by the Government. 

The rapid. expansion of military needs has changed not only the 
structural, but also the geographical pattern of American industry. A 
rough picture of the geographical shifts occurring in defense industries 
may be obtained through comparing, by industries and by regions, the 
allocations for defense plant, and value added by manufacture in 1939. 
These suggest that as the armament program has developed there has 
been a moderate tendency for the geographical concentration of in- 
dustry to decrease. 

Those sections which in the past have been most heavily industrial- 
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ized—New England, the East, and the Great Lakes regions—while still 
receiving more than three-fifths of the funds allocated for new facilities 
under the government program, have a smaller percentage of the ag- 
gregate new plant than they possessed of the old. On the other hand, 
states embraced by the grain belt (the West North Central States), the 
Rocky Mountain region, and the South are improving their relative in- 
dustrial position even though the expenditure in these areas is much 
smaller. Note again from Chart V the high proportion of the expansion 
financed by the Government. 

What stands out in the foregoing review is the record addition to our 
productive capacity in the period preceding the outbreak of war. 
Further, we may note that we also added greatly to both the quality 
and quantity of stocks of durable goods in the hands of consumers. 
This latter fact is important now that we face a period in which war 
needs will establish the sole criterion for expansion of existing facilities. 
There are two reasons why we cannot rely entirely upon the creation of 
new productive facilities to obtain the required output of armaments. 
The first of these is the excessive drain that would be placed upon raw 
materials; the second is that we do not have time to complete such a 
process. 

The small amount of finished material that has so far been produced 
testifies to the fact that our raw material shortages have been the result 
of the voracious appetite of new construction for these products, and 
not the result of a rapid rate of embodiment of raw materials in finished 
instruments of war. Despite record rates of construction, we confront 
now the major task of converting and adapting, through a process of 
allocation, existing facilities to war production. 

The situation up to recently has been the natural result of a desire to 
utilize idle resources. Such idle resources may have appeared adequate 
for the needed primary expansion for war material such as airplanes, 
tanks, ordnance, etc. They have not been, however, adequate for the 
induced secondary expansion, for example, in transportation equipment, 
in homes, and in other civilian facilities, a large part of which is a func- 
tion not solely of the primary expansion (as here defined) but of the 
general rise in incomes that has resulted from that expansion. 

At present, in view of the imminence of near complete utilization of 
resources and the added drafts that will be made upon man power, the 
problem of increased investment to expand capacity for the war effort 
is crucial. From this point forward expansion of industrial facilities 
must be so spread over industry as to maximize the amount of existing 
resources that can be converted to the war effort. It is clear that war 
output must be speeded. It is equally clear that this cannot be done by 
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new plant expansion if the past slower rate of production has strained 
resources of labor, equipment, and raw materials available for plant ex- 
pansion and for the building of the whole set of complementary re- 
sources that are required by new plants constructed. Therefore, a 
maximum amount of existing resources must be converted. 

The problem is to convert the maximum possible amount of plant 
and equipment ranging along a scale from the completely generalized 
to the completely specialized or “one-purpose” units of equipment or 
plant. The portion of such a scale representing inadequate equipment 
resources, taken industry by industry, after conversion, is the amount 
that must be made good by the provision of new equipment. The test of 
its allocation, therefore, involves the determination of the use that 
maximizes output of existing equipment by spreading as thinly as possi- 
ble the new capital resources available. It is this kind of allocation that 
must be contemplated for every industry considered eligible to under- 
take war production. Insofar as there may be any expansion of other 
industries this should be done in a manner to minimize the problems of 
meeting prospective consumer demand and of effecting the transition 
back to peacetime production. 








THE PROBLEMS OF DETERMINING FAIR RENTS* 


By Karu Borprrs 
Office of Price Administration 


N WAR TIME the formulation of fair principles of rent control for 

housing accommodations involves consideration of the interests of 
three principal parties to the rent contract: the landlord, the tenant, 
and the Government. Driven by the exigencies of total war, the Gov- 
ernment cannot now permit the free operation of landlord-tenant bar- 
gaining, when the result of this bargaining contributes to inflation and 
impedes the smooth functioning of labor recruitment in defense centers. 

Through the services of the Bureau of Labor Statistics and the Divi- 
sion of Research of the Work Projects Administration, rental trends 
are now being surveyed and charted in more than 230 defense localities. 
In most of these areas vacancy of rental housing accommodations has 
become negligible, as a result of a number of concomitant factors. (1) 
In-migrant workers have come to take newly-created jobs in defense 
industry. (2) Expanded employment has raised the economic status of 
many families who had previously lived in crowded quarters. Such 
families can now afford to “undouble” and are seeking separate accom- 
modations. (3) Families of officers and enlisted men have moved to 
areas near military posts. (4) The marriage rate has risen and further 
increased the demand for separate dwelling units. (5) The housing 
stringency has caused a transfer of rental housing to the sales market, 
further limiting the supply of units available. (6) Because of increased 
costs, construction of rental housing for workers has become an even 
less attractive form of investment than it was before the war. (7) Priori- 
ties on housing have begun to curtail new construction in an absolute 
sense. 

So great is the pressure of this demand for rental housing that in 
scores of localities, despite the exertions of private building and the 
allocation of defense housing, there is no prospect of anything like a 
free, competitive market for the duration of the emergency. The up- 
ward spurt of new construction during ’39, ’40 and ’41 cannot be sus- 
tained. Yet the total number of dwellings built during this active period 
was far from adequate to compensate for the paralysis of the construc- 
tion industry during the depression of the ’30’s. In the future we may 
expect the continuance of migration from non-defense to defense cen- 
ters, despite efforts at the dispersion of war contracts. 

For the country as a whole, the rent index of the Bureau of Labor 


* A paper presented at the 103rd Annual Meeting of the American Statistical Association, New 
York, December 28, 1941. 
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Statistics for wage earners and lower-salaried workers, based on reports 
from 34 large cities, has shown only a moderate upward tendency: from 
September 1939 to October 1941 it rose only three points and even this 
upward movement is a reflection of increases in metropolitan centers 
such as Jacksonville, Buffalo, Detroit, Baltimore, Mobile, Indianapolis, 
and Cleveland, which are defense areas. Against this national pattern, 
the individual defense center presents a sharply contrasting picture. 

From surveys of defense centers thus far completed, it appears that 
since October 1939 at least four cities with a population over 50,000 
have shown an index rise of ten points or more, and 21 cities an index 
rise of from five to ten points in the total rent bill. From data available, 
there is reason to believe that, unless statutory controls are imposed, 
the general upward movement in these larger defense centers will con- 
tinue throughout the emergency, with obvious consequences: (1) A 
lowered standard of living for those with comparatively fixed incomes; 
(2) A tendency to increase the labor turnover and encourage needless 
migration ; (3) An impetus to demands for compensatory wage increases. 

Defense localities under 50,000 had an insignificant number of vacant 
dwelling units at the beginning of in-migration. The large cities had 
some leeway. In the smaller communities defense activity brought an 
almost immediate and complete upheaval of the previous rental struc- 
ture. This resulted in increases in the total rent bill which amounted in 
at least one instance to 100 per cent for the period March 1940 to Sep- 
tember 1941. For all surveys thus far reported, the index has risen 5 to 
15 points in 36 localities; 15 to 25 points in 14 localities; 25 to 35 points 
in 7 localities; 35 points and over in 4 localities in approximately the 
same period. It does not seem probable that in small defense communi- 
ties an upward movement of this magnitude will continue indefinitely. 
The saturation point has probably been reached in some cases. After all 
there is a limit to what workers will pay for a broken-down shack, since 
they still have the ultimate choice of moving away from the area. In 
these communities the Government is confronted not only with the 
problem of stabilizing rents but of actually reducing them. 

Since the need for rent control does not have to be established, the 
problem is primarily one of method. Whatever the factors considered, 
one basic principle should be determinant: The formula must have sim- 
plicity. An administrative order for rents cannot bear any resemblance 
to a price schedule for a highly organized industry which employs ex- 
perts to deal with complicated forms. In the case of rent control, 
literally millions of landlords and tenants must understand their rights 
and duties. 

The landlord’s formula for determining fair rents is traditional. He 
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believes that he is entitled to a fair return on his investment, or to a 
fair return on the market value of his property. Such criteria were used 
in the two most significant American rent control experiments of the 
last post-war-period—in New York State and in Washington, D. C. 
The inadequacy of the results was obvious. Each piece of rental prop- 
erty became a potential public utility case. The administration bogged 
down. In an attempt to be fair to every individual, the entire program 
became futile. 

It has also been suggested that a relationship be established between 
an assessor’s appraisal of a rental property and a fair return. But those 
familiar with the pattern of municipal assessment plans and practices 
must realize that such a system would be built on sandy—if not 
swampy—ground. 

In addition to fair return on investment, which implies an excursion 
into financial history, and fair return on a market value, which in itself 
is subject to inflationary influences and directly related to the rents to 
be controlled, there has been another proposal; the plan of those whom 
we may Call the classifiers. They would like to establish classes of units 
in terms of size and character of structure and other variables, and set 
fair rentals for each class or category. This plan would be a delight to a 
real property inventory expert, but a nightmare to an administrator. 
So numerous are the variables in terms of age, condition and location, 
that any attempt to make a pattern out of the housing of an American 
industrial city would be doomed to failure. And even if it could be done, 
it would serve no purpose. A schedule of classes and rates in which the 
tenant does not quite know where he belongs would be useless. 

Hence, by a process of elimination if not by preference, we arrive at 
the rent ceiling date method. This is the principle now being used by 
the voluntary Fair Rent Committees established under the direction of 
the Office of Price Administration; this method will go into effect Jan- 
uary 1, 1942, in the District of Columbia under statutory powers; and 
it is basic to the rent sections of the proposed Emergency Price Control 
Bill. Under this method, the authority chooses a date at which rents are 
generally pegged for the duration of the emergency or as long as a free 
rental market remains inoperative, with allowance for the adjustment 
of hardship cases, to both landlord and tenant. 

But the practice of fixing of the ceiling date is not quite so simple as 
the statement of the principle. Under ideal circumstances, at the very 
beginning of the emergency the ceiling date should have been imposed 
upon any locality where it was fairly obvious that the impact of the 
defense program was about to, or had already begun to, result in an 
inflationary rent movement. In most defense areas that would have 
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meant pegging rents in the spring or fall of 1940. The Canadians began 
pegging rents in selected defense localities as of January 2, 1940. We, 
unfortunately, have thus far had no statutory authority. Fair Rent 
Committees exert a psychological effect in restraining an extreme in- 
flationary trend; they do not stop the trend, and they certainly cannot 
be expected to reverse a movement which is aiready under way. The 
results of this absence of statutory rent control authority are reported 
regularly in rent surveys. 

At the present moment there is every likelihood that the Emergency 
Price Control Bill will include sections for the regulation of rentals in 
defense areas. Though the specific provisions are still before Congress, 
it is possible to discuss some of the problems which would be involved 
in setting a rent ceiling date. In fixing the ceiling date in a given de- 
fense-rental area, it would be wise to take into consideration the rents 
prevailing in that area on some pre-emergency date. April 1, 1940, 
would serve as a convenient benchmark; first, because it is the date of 
the Housing Census and data are available on vacancy, rent levels and 
type of structure for all units in the country; and second, at that time 
hardly any areas were yet significantly affected by the defense program, 
the only possible exception being a few shipbuilding centers. Having 
adopted a base date, it would be necessary to ascertain, so far as possi- 
ble, what had happened to the operating costs of various types of hous- 
ing accommodations in defense areas subsequent to that date. 

From our preliminary soundings, it does not appear that in the up- 
keep of the dominant types of rent units in defense areas—the small 
one and two-family houses—there have been extraordinary increases in 
operating costs. There may be some—and we are tackling this problem 
through actual surveys of expenses from management books and 
through spot surveys of informed opinion where management books 
are not available—but there are not enough increases in general to 
justify a substantial advance in rentals. The facts are that in an area 
where the vacancy ratio is nil the landlord does not have to spend as 
much for upkeep as he would in a competitive market. 

Thus, increased operating costs, the standard justification for most 
price increases, do not appear to affect rentals significantly during this 
period. Apartment houses which have had their fuel, repair material, 
and labor costs increased may show some rise, but (a) apartment houses 
are not a significant proportion of rental housing accommodations in 
most of the defense areas where problems are acute; (b) substantially 
increased occupancy will make up for increased costs in a unit cost 
analysis of upkeep expenses. 

It will be necessary to continue gathering any available data on the 








38 AMERICAN STATISTICAL ASSOCIATION: 


operating costs of rental housing from insurance companies, Govern- 
ment agencies, private foundations, as well as from a sampling of man- 
agement books in selected defense areas, but, at best, these data will be 
straws in the wind. In practice it will probably be difficult to develop 
precise correlations between the rental movement and the upkeep 
costs of rental housing in a given area. 

The setting of the rent ceiling date will, therefore, require adminis- 
trative discretion, an analysis of each individual area, and a considera- 
tion of all the demand factors which have affected the movement of 
rentals in the area. It would probably be wise to set the rent ceiling 
date sufficiently far back to rescind as many of the exorbitant increases 
as may be feasible under sound administration. On the other hand, it 
will hardly be worth while to go back as much as two years if we peg 
rentals in a large metropolitan area where there has been a slow but 
steady rise. Among other reasons, because of tenancy changes and con- 
versions, there would be an extraordinary number of disputes over the 
actual rental prevailing on the ceiling date. The administration would 
thus start off with controversy over the initial fact of what the fixed 
rental is. In small communities where the defense program has resulted 
in sudden profiteering increases—as indicated in an index rise of 40 or 
50 points—it may be‘necessary,to'go,back as far’as April 1940 in order 
not to freeze rents at an exorbitant level. 

Once a ceiling date is set for a locality, an administrator would be 
confronted with the problem of assuring tenants occupancy of their ac- 
commodations. Restriction of evictions is basic to any system of rent 
control. In the conversations which I had sometime ago with represent- 
atives of the Canadian Rentals Administration, they were very em- 
phatic on this point. True, under a rent pegging system the landlord 
may not receive a rent above that in effect on the ceiling date, but if the 
landlord can at will order tenants to move, threat of eviction may pre- 
vent a tenant from registering complaint against a landlord violating 
the Act. Naturally, under any system the landlord shou!d be able to 
regain possession of his property if he needs the dwelling for his own use, 
or if he plans a significant program of remodeling; but the tenant must 
be secure in his occupancy so long as he pays the legal rent and com- 
plies with other normal requirements, if he is to feel free to take ad- 
vantage of his rights under the Act. 

Furthermore, in any administration of rent control in a defense- 
rental area allowances should be made for individual hardship cases. 
This provision of flexbility would eliminate gross inequities. If, for 
example, on the ceiling date a landlord had rented to a relative at an 
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uneconomic rent, it is fair to allow him an upward adjustment when he 
rents on an economic basis. Likewise a tenant who for some peculiar 
reason was paying an exorbitant rent on the ceiling date should be given 
an opportunity to appeal for a decrease. 

For units of new construction and converted units which were not 
rented on the ceiling date, the best administrative guide is the principle 
of comparability, with consideration of increased construction costs 
where they have occurred. What was the rent for a comparable unit in 
the locality on the ceiling date? This immediately raises the question as 
to how one determines comparability in individual cases. The only 
answer is that comparability in individual cases will be made on the 
basis of expert opinion by local informed inspectors, the same type of 
expert opinion which is accepted in appraisals. 

Adjustments should also be made for any capital improvements ef- 
fected subsequent to the ceiling date. The cost of these improvements 
should be pro-rated over a reasonable length of time, and the landlord 
should be allowed a fair addition to the rental. 

Along with the freezing of rents on the ceiling date, there should be a 
freezing of all services which were a part of the rent contract, whether 
it was written or oral. Should the landlord reduce the service standard 
in effect on the ceiling date, the tenant ought to be given the right to 
appeal to the local administrator for a downward adjustment of his 
rental, since a reduction in services is plainly equivalent to an increase 
in rents. 

There should also be provision for periodic raising of the rent. ceiling 
when it can be shown that there has been a general rise in the cost of 
operating rental housing in a given defense area. Though at the present 
time there is no indication of any sharp upward movement in operating 
expenses, there may be in the future. After the adoption of the base 
date for a given area an administrator should collect all available rele- 
vant economic data, and if there are significant increases in operating 
and maintenance costs, he should issue an order granting the whole de- 
fense locality a specific percentage increase in rents above the base. 
Any such over-all allowance would, of course, necessitate an estimate 
of the ratio between total rent receipts and operating expenses. These 
ratios vary sharply from one area to another. In general, a showing of a 
substantial rise in over-all operating costs would be necessary before as 
much as a 5 or 10 per cent allowance above the rent ceiling is permitted. 

Under this plan of rent pegging as of a given date, both landlord and 
tenant are allowed to continue the basic economic relationship which 
prevailed on a reasonable date after the emergency was declared. A 
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landlord simply would not be permitted to take undue advantage of a 
severe housing stringency and what amounts to a monopoly market 
which has resulted from defense activity. 

It is obvious that any system of rent control will result in successful 
evasion in individual instances. (1) Because of the complete absence of 
rental vacancy, there may be collusion between an individual landlord 
and an individual tenant who may agree upon a rental above the ceil- 
ing. (2) Sales contracts may be devised which in reality amount to no 
more than an increase in rental. (3) There may be a general tendency to 
reduce services and repairs. As each of these problems arises, a wise ad- 
ministration will have to devise new regulations and methods to cope 
with attempts to circumvent the law. 

On the whole, I feel that such a system of controls is likely to work 
out better than any previous attempts, because it is simple and because 
it places the burden of proof for revision upon the landlord, who has 
easier access to the forms and practices of administration than most 
tenants. 

One last word on the effect of rent control upon the supply of housing 
in defense centers. It is an old argument that rent control will impede 
the progress of private construction where it is most needed. This con- 
tention becomes ever more academic as priority demands on critical 
materials become ever greater. However, if the only way to get new 
private construction is through an agreement to allow an exorbitant 
rental, then the job of providing housing for defense workers will have 
to be done by public construction of defense housing. But in my opinion 
a strict regulation of housing construction, so that it actually supplies 
the absolute needs of defense workers and not the luxury requirements 
of other strata in the population, can go hand in hand with a firm policy 
of rent control. 

















THE EFFECT OF THE FULL MOON 
ON TROUT FISHING* 


By C. McC. Morriey anp Danret R. Emsopy 
Cornell University 


HE SITUATION that is to be explored, the effect of the full moon on 
trout fishing, is one that might easily give rise to superstitious be- 
liefs. In approaching it one is immediately confronted with the question 
of selecting an appropriate method of inquiry. The scientific method is 
suggested as the best way of attaining knowledge and testing beliefs 
on any subject. Scientists—and statisticians—seem to speak as though 
it were a single method universally understood and used. Upon observ- 
ing scientists in action, and after listening to their controversies, one 
might conclude, however, that different workers use different methods. 
The method actually employed in a given situation seems to depend 
on the attitude of the individual toward his objective; many are ex- 
tremely vague about it, some attempt to explain phenomena, others 
try to describe Nature, some seek the most precise statement of laws, 
many pursue Truth; not all would agree that the scientist should not 
only produce sound beliefs but produce them in such a way that the 
conclusions can be tested by the community. It is evident that many 
workers have never seen any need for stating their attitudes or habits 
of research; some would even deny any such necessity. 

R. A. Fisher once made the statement that the statistician’s function 
is to make sense out of figures. If this idea is expanded then the scien- 
tist should make sense out of such situations as the one which now con- 
fronts us. According to this view the scientist inquires into situations 
that do not make sense on first examination and, in so doing, he changes 
the state of affairs so that it does make sense. If it turns out in the long 
run that the community agrees with him, after trying out his conclu- 
sion, then it is judged to be a sound belief, but it is always subject to 
revision as more information comes to light. 

The transformation of the elements of an indeterminate situation 
seems to proceed through a series of steps and appears to follow a fairly 
definite pattern. In a biometric inquiry, for instance, certain operations 
are needed to get from one step to the next, but the principles which 
control these secondary operations are usua ‘v suppressed or are taken 
for granted in accounts of individual reseaz:::. If everyone used the 
same method, if, in fact, the scientific method were a single method, 
then taking such things for granted might be beyond question. If, on 


* A paper presented at the 103rd Annual Meeting of the American Statistical Association, New 
York, December 29, 1941. 
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landlord simply would not be permitted to take undue advantage of a 
severe housing stringency and what amounts to a monopoly market 
which has resulted from defense activity. 

It is obvious that any system of rent control will result in successful 
evasion in individual instances. (1) Because of the complete absence of 
rental vacancy, there may be collusion between an individual landlord 
and an individual tenant who may agree upon a rental above the ceil- 
ing. (2) Sales contracts may be devised which in reality amount to no 
more than an increase in rental. (3) There may be a general tendency to 
reduce services and repairs. As each of these problems arises, a wise ad- 
ministration will have to devise new regulations and methods to cope 
with attempts to circumvent the law. 

On the whole, I feel that such a system of controls is likely to work 
out better than any previous attempts, because it is simple and because 
it places the burden of proof for revision upon the landlord, who has 
easier access to the forms and practices of administration than most 
tenants. 

One last word on the effect of rent control upon the supply of housing 
in defense centers. It is an old argument that rent control will impede 
the progress of private construction where it is most needed. This con- 
tention becomes ever more academic as priority demands on critical 
materials become ever greater. However, if the only way to get new 
private construction is through an agreement to allow an exorbitant 
rental, then the job of providing housing for defense workers will have 
to be done by public construction of defense housing. But in my opinion 
a strict regulation of housing construction, so that it actually supplies 
the absolute needs of defense workers and not the luxury requirements 
of other strata in the population, can go hand in hand with a firm policy 
of rent control. 
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run that the community agrees with him, after trying out his conclu- 
sion, then it is judged to be a sound belief, but it is always subject to 
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seems to proceed through a series of steps and appears to follow a fairly 
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are needed to get from one step to the next, but the principles which 
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the contrary, different methods are used, and if the kind of belief pro- 
duced depends on the means employed, then it becomes a matter of 
fundamental importance to state the method by which conclusions are 
reached. 

The purpose of this paper is to draw attention to the necessity for 
keeping the directing principles that are employed in research as open 
to public inspection as the data, the evidence and the conclusions. In 
doing this the hope is entertained that it may help to do away with 
many of the conflicts which flare up between workers and aid in the 
critical scrutiny of results by the scientific community which is an 
essential part of the process of producing sound knowledge. The pro- 
cedure will be to draw attention, briefly, to the more important opera- 
tions needed to resolve an indeterminate situation and then each opera- 
tion will be applied to the situation.! 


THE INDETERMINATE SITUATION 


Operation: becoming aware that known and unknown elements exist, 
characterizing the situation as problematic and expressing the need 
for inquiry. 

Example: In recent years the fishing alibi has taken an astronomical 
trend and many explanations for poor fishing have been offered to the 
angling public. One of these notions is that trout fishing, even though it 
is carried on during the daylight hours, is adversely affected at the 
time of the full moon. No doubt this belief has been borrowed from 
marine fishermen. In the sea the effect is a real one probably related to 
tidal influences which are definitely associated with the phases of the 
moon. The existence of such a relation in freshwater appears to be 
doubtful. In any case inquiry seems to be needed before the idea is 
used to condition our trout fishing habits. 


DATA 


Operation: obtaining data from the situation, which is characterized 
as doubtful, by making observations and converting the material 
into symbols having both representative capacity and the power to 
indicate the exact problem. 

Example: The idea that the full moon had an adverse effect on the fish- 

ing first became general at Paul Lake in central British Columbia after 

the 1934 season. In the course of fishery management studies from 1932 

through 1936 catch records were kept at the single boat livery. The 

number of boats fishing each day and the number of rainbow trout, the 


1 Our indebtedness to John Dewey, Logic: The Theory of Inquiry, for the general pattern is acknowl- 
edged. 
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only fish in the lake, caught during the open season from May 1 through 
October were recorded. Over 27,000 rainbow trout representing about 
two-thirds of the total catch from the lake were counted. These data 
which are available at the Laboratory of Limnology and Fisheries, 
Cornell University, provide certain facts upon which the issue of the 
effect of the full moon may be investigated. 


THE PROBLEM 


Operation: establishing logical control of the situation by circumscrib- 
ing and locating the particular problem presented by the data. The 
particular problem is: such a difference as that observed might occur 
by chance. 

Example: A preliminary survey of these data indicated that there 

seemed to be a reduction in the catch at the time of the full moon in 

1934 which might easily have given credence to the belief that the full 

moon does affect the fishing; but we want to know if there is a general 

effect operating consistently over a period of several years. The par- 

ticular problem indicated may therefore be stated thus: was there a 

significant difference in the catch of rainbow trout at the time of the 

full moon during the six-month fishing season of the five-year period 
at Paul Lake? 


THE POSSIBLE SOLUTION 


Operation: formulating the hypothesis indicated by the data and by the 
exact statement of the problem. In this case chance could provide a 
reasonable explanation of the difference. 

Example: The most plausible solution to the problem is: although 

variations will be found in the catch from month to month and year to 

year, the differences at the time of the full moon will be no greater than 
would occur merely by chance. In other words the difference in the 
catch between the two periods is not significant. If the uncontrolled 
variation in such situations as this (chance) forms a normal distribution 
then the hypothesis may be developed thus: if a hypothetically infinite 
population of such catch records as these gives a normal distribution 
with parameters, mu and sigma, then the efficient statistics, mean and 
standard deviation, from a population such as this one are estimates 
derived from a similar distribution. From these statistics it may be 
deduced that, if a certain variance ratio (F) is given by statistics from 

a normally distributed population, then the value of f to be calculated 

from the data is such a value as would be derived from statistics from 

a normal distribution. It is understood that the data are to be “normal- 

ized” in case they do not approximate the normal distribution. It is also 
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stipulated that the evidence is to be judged by the null principle. This 
stipulation converts the hypothesis into a null hypothesis. 


THE DESIGN 


Operation: specifying the material and the logical principles to be used 

in maintaining control and providing a valid test. 
Example: In order to test the proposed solution of the problem, repre- 
sentative data were selected from the records. The week of the full 
moon was separated from the rest of the month; the day of, the day 
before and the day after the calendar date of the full moon were selected 
as representative of this condition. Three days were selected at random 
from the remaining days in each month. The number of boats fishing 
and the number of trout caught on each of the selected days in each of 
the six months in each of the five years were tabulated. The standard 
design for an analysis of covariance was judged to be suitable for con- 
trolling the conditions and producing the evidence, including the esti- 
mates of error, necessary for the tests of significance.? Since prior in- 
quiry had shown that the mean and variance of data of this type are 
correlated the original data were “normalized” by transforming them 
to square-roots. The null principle requires, first, the prior choice of 
limits of significance and, second, the decision to abide by two stipula- 
tions. Since little is known about such situations as this one, it was de- 
cided that a high level of significance, the one per cent level, should be 
adopted. The two stipulations to be used in judging significance may 
be stated as follows: 

1. If the value of f falls beyond the one per cent level, then both 
clauses of the hypothesis are denied and the hypothesis is refuted. In 
which case chance could not reasonably supply the sole explanation of 
the difference. The difference will be judged to be significant and the 
situation will be determinate. 

2. If the value of f falls within the one per cent level, then the conse- 
quent clause is affirmed, but this does not necessarily confirm the whole 
hypothesis. Chance could, therefore, reasonably be offered as an ex- 
planation for the observed difference. In this case the situation is still 
indeterminate and further inquiry is needed in order to make final judg- 
ment, but this does not prevent an evaluation of the practica! signifi- 
cance of the difference. 


THE CONTROLLED INTERACTION 


Operation: the controlled reduction of the interacting symbols which 
represent the data. This step is introduced because the reduced data 


Symbols and procedure used follow George W. Snedeoor, Statistical Methods, 
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may be used to produce evidence other than that required for this 
particular problem; e.g., tests for differences between months or 
years. 
Examples: The standard procedures for the analysis of covariance 
were put into operation for controlling and reducing the material 
specified in the design. Variations in the number of boats were con- 


TABLE I 


THE REDUCED DATA FOR THE NUMBER OF BOATS FISHING (zx) AND THE NUMBER 
OF FISH CAUGHT (Y) 











Source Degrees Sums of squares and products 
of of 
variation freedom Sz? Szy Sy* 
Total 179 130. 85036 247 .53364 1129 .36166 
Years (A) 4 3.37352 22.74489 158. 50487 
Months (M) 5 16.17792 32.53908 135 .95300 
Period (7') 1 0.23472 0.02925 0.00365 
AXM 20 17 .40682 55 .92297 242.47799 
AXT 4 1.04625 3.93156 17.58921 
MxXT 5 0.65436 2.21361 16.65734 
AXMXT 20 7.20790 21.51251 101. 52506 
Sampling error 120 84.74887 108 .63977 456 .65054 
Combined interactions 49 26 .31533 83 .58065 378.24960 





trolled by the methods of regression; variations in the catch associated 
with the main effects, namely, the different years, the different months, 
the two conditions of the moon, and the various interactions were con- 
trolled by means of the independent classifications in the analysis of 
variance. The reduced data in the form of sums of squares and products 
are shown in Table I. 
THE EVIDENCE 

Operation: producing the required evidence from the reduced data. 
Example: The evidence in the form of errors of estimate and variance 
ratios are shown in Table II. Since none of the interactions is signifi- 


TABLE II 


THE DEGREES OF FREEDOM (d. f.), THE ERRORS OF ESTIMATE (Sy?), THE VARIANCES 
(Vy) AND THE VARIANCE RATIOS (f) DERIVED FROM THE 
DATA IN TABLE I 











Source of variation df. Sy? Vy f 
Combined interaction 48 112.78741 2.34974 
Periods +interaction 49 114.95374 
Difference for testing 1 2.16633 2.16633 0.9219 
Months +interaction 53 196 . 88652 
Difference for testing 5 84.09911 16.81982 7.1581 
Years +interaction 52 155 . 96763 


Difference for testing 4 43 .18022 10.79504 4.5941 
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cant the combined interaction term was selected as the basis for com- 


parison. 
THE TEST OF SIGNIFICANCE 


Operation: the inductive inference. 

Example: The value of f calculated from the data is less than the appro- 
priate value of F in the tables of the F-distribution; the difference be- 
tween the catch at the time of the full moon and the catch on days 
selected at random is, therefore, judged to be not significant. 


WARRANTED ASSERTION 


Operation: final judgment. 

Example: As far as the evidence goes the samples from both periods 
could have been drawn from the same normal distribution. It may be 
concluded that this evidence does not show a significant ditference in 
the catch of rainbow trout at the time of the full moon. According to 
the null principle, the possible effect of the full moon on trout fishing is 
still open to question. 

UNIFIED SITUATION 


Operation: final judgment prepares the situation for further inquiry or 
the criticism of the community, from which it may emerge as a con- 
tribution to knowledge. If it is judged to be a sound belief, it may 
then be used in further inquiry, or it may be put to direct use and 
enjoyment. 

Example: The inquiry shows that the difference between the catch at 

the time of the full moon and the catch at other times, is not statisti- 

cally significant. Chance variation could thus provide a reasonable ex- 
planation of the differences. The moon may heve an effect on the fish- 
ing but, if so, it does not seem to be great enough to be of practical 

importance. If one were prepared to act on this belief, and if he had a 

choice of several days on which to go fishing at this particular lake, he 

should not let the phase of the moon influence his choice; furthermore 
he should not use the phase of the moon as an alibi in case he “enjoyed” 
poor fishing. 

Space does not permit a detailed exposition of all of the principles 
connected with the controlled transformation of an indeterminate situa- 
tion into one in which the constituent distinctions and relations are 
unified. In order to indicate what is meant we should like to discuss only 
one of the operations in more detail. 

The formulation of the hypothesis is of strategic importance because, 
in the one direction, it represents, in the form of an explanation, the 
complete convergence of the relevant information contained in the 
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data; in the other direction, it rigorously controls the specifications to 
be stated in the design. The hypothesis therefore determines the valid- 
ity of the test but only if it is explicitly stated in the “if parameters, 
then statistics” form. If the null principle is not included explicitly in 
the statement of the hypothesis, then it has to be understood as being a 
part of the attitude of the worker. 

The possible solution for the problem was first stated in the form: 
“the difference in the catch between the two periods is not significant.” 
Judging from the way problems and hypotheses are presented, if stated 
at all, in current biometrical literature, such a statement is usually 
considered to be adequate. If this attitude is adopted, it means that the 
exact test and the principles which determine the validity of the test 
are left to be understood, and confusion may follow. One can only trust 
that the investigator has been aware of the implications and is compe- 
tent to handle the situation. 




















ESTIMATING LABOR REQUIREMENTS* 


By Donautp H. DavENpPORT 
U. S. Bureau of Labor Statistics 


ITHIN LIMITS the total labor supply is capable of expansion or 
\\ contraction. At the present time the total “normal” labor force 
would be about 553 million. This number increases normally with popu- 
lation growth, at the rate of about 700,000 per year. However, within a 
short time the total can probably be expanded to well over 60 million. 
Young people can be persuaded to enter the labor force at an earlier age 
than usual; older workers can be persuaded to work beyond the time 
when they would usually retire; housewives may accept industrial em- 
ployment on a part-time or full-time basis in addition to caring for their 
homes. By all of these means the effective labor force can probably be 
increased by as much as 10 to 15 per cent above normal levels. World 
War experience confirms the conclusion that under war conditions the 
labor force can be expanded considerably beyond its “normal” size. 

This potential labor force probably exceeds the number we will be 
able to put to work in the immediate future. Limitations in materials 
and plant facilities restrict our ability to utilize our total labor supply. 
Even with the tremendous expansion in our armed forces which we may 
now anticipate there seems little likelihood that we will find our war 
effort limited by the size of the total labor force. While it seems unlikely 
that our total supply of available manpower will set limits to our war 
effort, there remains a tremendous problem of labor training, transfer, 
and adaptation. The workers who can be drawn into the labor force do 
not constitute a trained and experienced reserve. When men are drawn 
from industry into the armed forces, their replacement with inexpe- 
rienced workers necessitates training and adjustment. Experience in 
Germany, later in Great Britain, and currently in America demon- 
strates that materials, productive capacity, and management bottle- 
necks can be progressively broken and that the ultimate limiting factor 
is the rapidity with which the skilled labor supply can be increased. The 
material and plant capacity bottle-necks allow time for the adaptation 
of labor resources to be worked out. Once these other bottle-necks are 
broken the labor shortage bottle-neck becomes acute. It is important, 
therefore, to look ahead and see what the prospective needs for labor 
are with respect to numbers, to skills, and to geographic location; and 
what steps can be taken to meet those needs with our labor supply. 


* A paper presented at the 103rd Annual Meeting of the American Statistical Association, New 
York, December 29, 1941. 
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In this general situation estimates of labor requirements for the de- 
fense program serve two broad types of purposes: 

(a) The first is to give to all groups concerned—employers, labor, and 
the public—a general picture of the size and importance of the problem 
of labor training and readjustment. After a decade of unemployment it 
was difficult to conceive of a situation where trained labor was to be- 
come a scarce resource. Employers, labor, and the public were slow to 
recognize the possibility of labor shortages and the need for pushing 
ahead a program of labor adaptation. The attitude of employers, labor, 
and the public toward prospective labor shortages tends to be a func- 
tion of the immediate circumstances affecting labor supply, and changes 
only as circumstances change. In September 1939, when the war broke 
out in Europe, there were about one million fewer workers employed 
outside of agriculture than had been employed in 1929, notwithstand- 
ing the addition of approximately 6 million to the labor force in the 
intervening 10 years. Employment in all major industrial lines except 
shipbuilding and aircraft was below the 1937 peaks. With so many un- 
employed, employers could get all the workers they wanted at the fac- 
tory gates. It was natural, therefore, that they were not particularly con- 
cerned with training or with the possibility of future labor shortages. 
By the winter of 1940 employment in the manufacture of machine tools, 
iron and steel products, and machine shops had exceeded 1937 employ- 
ment peaks, but such important industries as steel, agricultural imple- 
ments, automobiles, railroad cars, and chemicals were still experiencing 
employment levels below those of 1937. Until well into 1940 most in- 
dustries could find all the skilled workers they needed merely by re- 
hiring workers that had worked in those same industries in 1937. The 
notable exceptions were the airplane, shipbuilding, and machine tool 
industries. Even these industries, however, experienced no real diffi- 
culty in recruiting labor during the first half of 1940. They simply hired 
workers from among those who had been laid off in other industries. 
Under such circumstances the estimating of future labor requirements 
served a valuable function in getting employers to anticipate their 
needs. 

Similarly, labor seeing considerable numbers of persons still unem- 
ployed was somewhat reluctant to accept the necessity for an expansion 
of apprenticeship training, and retraining programs. Information on 
anticipated labor requirements was of considerable assistance in secur- 
ing labor’s acceptance of the labor adaptation program. It also helped 
to impress on employers the need for developing adequate programs of 
apprenticeship and in-plant training. Public acceptance of the need for 
programs such as those indicated can best be obtained by comprehen- 
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sive information regarding future labor requirements as compared 
with the numbers of workers in various occupations still seeking em- 
ployment. 

(b) The second purpose of labor requirements estimates is more 
specific. For program planning purposes, we need to know what kind of 
workers will be needed and where, in order that training and recruit- 
ment policies may be planned in advance to meet the specific needs 
which will arise. It is useless to train workers for occupations in which 
the supply is already adequate to meet the need, or to train the right 
kind of workers in the wrong place. This suggests a further use of the 
estimates in connection with the planning of the location of new de- 
fense plants, and the planning of training programs for defense workers. 
For all of these phases of the defense program, a detailed knowledge of 
future labor requirements is essential to effective planning. 


OVER-ALL ESTIMATES 


In the early stages of the defense program, the only data available as 
a basis for estimates of labor requirements were the total amounts 
authorized by Congress for the production of military and naval equip- 
ment. On the basis of these over-all totals, it was possible to make rough 
estimates of the total number of man-hours or man-years of labor re- 
quired to fulfill the authorized program. Thus in October 1940, the 
Bureau estimated that of the 10.4 billion dollars then authorized for 
defense, 9.3 billion dollars would be spent for manufactured goods and 
construction work, and that this would involve an aggregate of roughly 
4.5 million man-years of labor. Until this production had been sched- 
uled, month by month, only the roughest guess could be made as to 
the rate at which these man-years would be expended, and the resulting 
effect on the level of employment. But, taking into account the many 
intangible factors involved, it was estimated at that time that defense 
production would require an addition of “3 and possibly 4 million work- 
ers by the end of 1941,” and that the indirect effects of this expenditure 
would increase non-defense employment by about 2 million. 

Additional defense appropriations have materially increased the rate 
of expansion during the period covered by this initial estimate. The in- 
crease in defense employment during the 18-month period from June 
1940 to December 1941 is now estimated at about 4.5 million. As a 
result of the increasing tempo of the defense program, the expansion of 
non-defense employment was halted in the third quarter of 1941. The 
increase in total employment, however, will easily fall within the range 
of 5 to 6 million suggested in the original estimate. 

When the defense appropriations materialized in the form of defense 
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contracts and when detailed production schedules became available, 
more detailed and more accurate estimates of labor requirements be- 
came possible. But as ever-increasing appropriations were piled on top 
of existing authorizations, such schedules were necessarily in a continu- 
ous process of revision. And at these higher levels, the levels of produc- 
tion and employment became increasingly dependent not merely on the 
demand for goods but also on the limitations of plant capacity, ma- 
terials, and trained labor. We had not then and we have not yet reached 
the point where these factors set abolute limits to the expansion of 
defense production. But the provision of additional plant, the re-allo- 
cation of raw materials, and the training and absorption of skilled labor 
all take time. All these factors promised to restrict, not our total pro- 
duction, but the rate of its increase, after the middle of 1941. 

Taking these factors into consideration in June 1941 the Bureau 
estimated an increase in non-agricultural employment of from 2.5 to 
3 million in the year ending in June 1942. This compared with an actual 
increase of over 3.5 million which had taken place during the preceding 
12 months, when shortages of capacity, materials, and skilled labor 
were virtually unknown. During the first six months of the year cov- 
ered by this estimate (through December 1941) the increase (affected 
to some degree by seasonal factors) will be about 2.2 million. As of 
December 1941, we see no reason to modify this estimate. It seems un- 
likely that total non-agricultural employment will rise by more than 
0.8 million from December 1941 to June 1942. 

With the rapid expansion of defense production and the curtailment 
of non-defense production impending, there arose a demand for esti- 
mates of “defense employment.” This involved not only difficulties of 
estimation but also difficulties of definition. Finished products may be 
fairly readily allocated to “defense” or “non-defense” categories. But 
the total labor entering into the fabrication of any given product in- 
cludes man-hours in mines, railroads, power plants, and steel mills, 
as well as in the plant where the final assembly takes place. And since 
most of this indirect labor contributes to the production of both “de- 
fense” and “non-defense” goods, its proper allocation becomes essen- 
tially a problem of national “cost accounting” in terms of employment. 

Any such problem of cost accounting involves a certain degree of 
arbitrariness in the allocation of joint costs. Joint costs, in this case, 
present problems in all industries whose output is going partly to de- 
fense and partly to civilian uses, but these problems are particularly 
acute in such industries as transportation and power, where employ- 
ment is affected much less than proportionately by increases in output. 
It was felt to be anomalous, for example, to allocate any substantial 
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proportion of the employment in the transportation and public utility 
group to defense at a time when employment in this field had increased 
only slightly, despite a considerable apparent increase in both defense 
and non-defense “output.” 

Thus certain more or less arbitrary “cost accounting” conventions 
were adapted in defining “defense employment.” Physical output in 
each industry group is first broken down into its defense and non-de- 
fense components. Employment in a “pre-defense” period (we have 
used the second quarter of 1940) is allocated proportionately to defense 
and non-defense categories on the basis of the corresponding allocation 
of production. The employment and production data for each quarter 
are then compared with those for the pre-defense “base” quarter. If 
non-defense production is above the base level, the employment in- 
crease (if any) is allocated proportionately to the production increase 
to the defense and non-defense categories. If, however, non-defense 
production is below the base quarter, non-defense employment is re- 
garded as having declined proportionately, and the remaining employ- 
ment allocated to the “defense” category. On this basis, an estimate of 
defense employment for the fourth quarter of 1941 will be about 5 
million, as compared with roughly 0.5 million in the second quarter of 
1940. 

SPECIFIC ESTIMATES 


Such estimates as have been described, however, do little more than 
indicate the general magnitudes of the problems we face. While they 
have value in connection with broad policy problems, the detailed 
planning of training, housing, or production programs requires more 
specific estimates. Therefore, more than a year ago we undertook to 
prepare specific estimates of labor requirements for the principal de- 
fense industries. 

A substantial part of the early defense program was made up of con- 
struction projects—cantonments for our expanding army; new facilities 
for the Army and the Navy; and new industrial facilities for increasing 
our output of plants, guns, and tanks. The Bureau’s accumulation of 
data on PWA consiruction projects made possible the prompt prepara- 
tion of estimates of requirements for construction labor. 

Similarly, estimates of the labor required in connection with the pro- 
duction of aircraft and ships were prepared immediately after the first 
contracts were let, and have been revised with each major expansion 
of the program. In this case, since large parts of the program were 
placed under contract very promptly, it was possible to indicate quite 
accurately not only the total volume of labor required from month to 
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month, but also its geographic distribution. Studies of the occupational 
patterns of labor in shipyards and aircraft plants made it possible to 
go even further and indicate the occupational composition of the in- 
creased demand. 

For ordnance items such as tanks and guns there were no basic data 
in the Bureau’s files which would indicate the number of men or man- 
hours required. It was necessary therefore to obtain from the manufac- 
turers and the arsenals estimates of the labor they were going to require 
to complete their contracts. 

These specialized estimates cover only the most important segments 
of the entire program. They do not add up to the total estimates de- 
scribed earlier, nor should they. However, they have served an ex- 
tremely useful purpose—that of supplying detailed specific data on 
the critical defense industries. 











THE IMPACT OF WAR ON LABOR SUPPLY 
AND LABOR UTILIZATION* 


By Louis LEvINE 
Social Security Board 


HE EXPERIENCE Of the past 18 months of the defense program with 
y genta to problems of labor supply and utilization of labor will 
stand us in good stead during the war period. From a decade character- 
ized by huge surpluses of workers willing and able to work but unable 
to find a job, this Nation has moved into an era in which acute strin- 
gencies of labor in many occupations are already widespread. Shortly 
after the rearmament program got under way, shortages of skilled 
workers in a number of highly essential occupations required by impor- 
tant defense industries confronted us. The shortages in machine tools 
and aircraft dated back to the fall of 1939, when the British and French 
demands came into being. The requirements of our own defense pro- 
gram accentuated the labor supply problems in these industries and 
quickly brought to our attention the needs in such other industries as 
shipbuilding and ordnance. The most serious aspect of the labor supply 
problem is that of obtaining the manpower required for a relatively 
small number of skilled defense occupations. During the defense 
period, it was difficult to awaken employer concern regarding effective 
utilization of labor resources. Furthermore, as the impact of shortages 
of critical materials and curtailment of civilian production came to the 
fore, there was a tendency to be less concerned about availability of 
labor and to give increasing attention to so-called priority unemploy- 
ment. The tremendous expansion of armament production now re- 
quired once again brings into the limelight the serious problems of labor 
supply and efficient utilization of labor. 

Modern warfare differs from earlier wars chiefly in the degree of 
mechanization of the armed services and, therefore, the extent to which 
skill is required both in civilian and military groups. The production 
and replacement of aircraft, ships, tanks, and other ordnance requires 
a higher ratio of skilled workers to total employment than has been 
necessary in the past. The far-flung theaters of war and the intensity of 
war operation place a tremendous burden on the civilian population to 
keep the armed services supplied. The experience of the past 18 months 
is but a foretaste of the problems which now arise and the recognition of 
the gravity of these problems recently has resulted in the taking of 
several important steps. The nationalization of the public employment 


* A paper presented at the 103rd Annual Meeting of the American Statistical Association, New 
York, December 27, 1941. 
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offices into the presently constituted United States Employment Serv- 
ice represents a recognition of the national character of the labor supply 
problem and provides an important mechanism for the organization 
of the labor market and the orderly occupational and geographic trans- 
fer of workers from civilian to war-time production. The recently en- 
acted legislation for registration of all males between the ages of 18 and 
64 is directed toward the mobilization of manpower, not only for mili- 
tary service, but also for civilian production to support the armed serv- 
ice. 

It became evident quite early that the problems of labor supply and 
efficient utilization of labor could not be resolved without current and 
comprehensive labor market information upon which basic policies 
could be formulated. In contrast to the situation faced by this country 
in the last war, we have today an extremely important body of labor 
market data, and the resources of the local offices of the United States 
Employment Service bring forth currently from each locality an indica- 
tion of the supply and the demand for labor as well as the changing 
characteristics of the labor market. Lach month the public employ- 
ment offices report the number of available qualified workers registered 
in over 600 of the occupations most essential! for the war program. Each 
60-day period representatives of the employment offices visit employ- 
ers in selected war industries employing 50 or more workers to obtain 
their prospective hiring and lay-off schedules by specific occupations 
for the ensuing 6-month period. In November, some 12,500 plants 
employing approximately 5,760,000 workers reported their prospective 
employment schedules. Each month the public employment offices re- 
port for each locality and by industry the important developments in 
the labor market with respect to changes in hiring practices and spec- 
ifications, scope of the defense training programs, migration, housing 
problems, etc. The United States Employment Service, through its 
1,500 full-time local offices and 3,000 part-time offices, has become 
the central source of labor market information for other governmental 
agencies concerned with labor problems. For example, approximately 
300 local labor market surveys have been completed. These surveys in- 
tensively analyze the economic characteristics of a labor market area, 
the current and future demands for labor, the size and composition of 
the available labor supply, the methods for recruitment of labor not 
available locally, and the general community problems affecting the 
labor market. Virtually every important community in the country 
has been surveyed and some of these have been re-surveyed many 
times. Such information is extremely important in determining the 
allocation of defense housing, the awarding of armament contracts, 
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the location of war plants, and the orientation of training programs. 
As material shortages and civilian production curtailment began affect- 
ing increasingly large numbers of industries, public employment offices 
obtained information from individual employers affected regarding the 
number and types of workers laid off or to be laid off in order that such 
workers might be utilized by other employers for armament production 
in the event that plant conversion by present employers could not be 
effected. Where an entire community was threatened with serious un- 
employment because of the rearmament program, local community 
surveys were undertaken by the employment offices and in some in- 
stances such communities have been certified as distress areas, thus 
permitting employers in those areas to be given special consideration in 
the awarding of armament contracts. 

Obviously labor market information, important as it is to the formu- 
lation of labor supply policy, is only the beginning in meeting the prob- 
lems of labor supply and utilization of labor. The defense program, 
and now the war effort, exerts a vital influence upon the size of labor 
supply, its composition, and its utilization. At all times entrance to and 
exits from the labor market are extremely important determinants of 
labor supply. The increased earning power and the large volume of 
job opportunities have influenced many young persons to enter the labor 
market. Likewise, retirements from the labor market have been reduced 
and many workers who had already retired have returned to employ- 
ment. The character of employer specifications is also an important 
factor in influencing the labor supply. The increasing shortage of skilled 
workers has already been reflected in the relaxation of employer speci- 
fications with respect to age. There are, however, many restrictive 
specifications which interfere with fullest utilization of labor supply. 
Restrictions against the hiring of non-citizen workers prevail in almost 
all industries, although legal limitations apply only to employment in 
the aircraft industry and to work on secret contrivances. Similarly, 
there is widespread evidence of a failure to hire Negro workers. During 
the third quarter of 1941 the public employment offices made 149,000 
placements in some 20 selected defense industries, but only 3 per cent 
of such placements were of non-white workers. The greatest gains in 
Negro placements have taken place in the service occupations. There 
is, however, a tendency slowly emerging to hire Negroes in such occu- 
pations as cement finisher, bench molder, and form builder and shaper. 
Thus far the entrance of women into the labor market has largely taken 
the form of replacement of men who have left the service and trade 
industries to enter manufacturing. Only recently has the tendency 
emerged to hire women as production workers. In aircraft, women 
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workers are now used to assemble airplane radios and as polishers and 
aluminum welders. In some industries, increasing numbers of women 
are being used as spot welders, tracers, solderers, and milling-machine 
and drill-press operators. There can be no question that the most effi- 
cient utilization of our labor will not take place until restrictive specifi- 
cations unrelated to the occupational qualifications involved are re- 
moved. 

An important source for augmenting our labor supply lies in our 
training program. The unfortunate experience of the 10 years preceding 
the defense program during which apprenticeship and in-plant training 
activities were discarded is difficult to overcome. Great strides have 
been made, however, in the expansion of the defense vocational educa- 
tion program. Over 1,775,000 persons were trained during the past year 
and 50 per cent of such training was in essential occupations. The 
demand for labor today, however, indicates that employers are fre- 
quently in such need of labor that they cannot wait until the completion 
of training courses. The defense vocational training program does not 
turn out highly experienced or skilled workers. The training period 
is short but if workers are to be made availatle more quickly, training 
periods will probably be shortened even further. Increasing emphasis 
will have to be given to in-plant training and perhaps less to pre- 
employment training. As job processes are scrutinized more carefully 
and as such processes are simplified into their component parts, less- 
skilled workers will be required. To a considerable extent the shortages 
in the highly skilled occupations can be met only by upgrading of 
workers from less-skilled occupations and by transfer of skilled workers 
from civilian to armament production. We do not now have in our 
labor supply unemployed skilled workers in the essential armament 
occupations. The effective utilization of labor requires occupational 
and worker analysis. The work of the occupational analyst in the 
United States Employment Service, the availability of the occupational 
dictionary (covering some 18,000 occupations and prepared by that 
service) and the increasing awareness of management with respect to 
the possibilities that lie in occupational analysis, are important factors 
in augmenting our labor supply. 

In normal times the armed forces of our country do not have an ap- 
preciable influence upon the labor supply. Even with an Army of a 
million and a half young men, our labor market was not seriously 
affected. With a prospect, however, of 4 to 7 million men in our armed 
services, the problem of labor supply becomes increasingly serious. It is 
extremely important that the needs of our armed services be met, but 
it is equally important that the production of supplies for our armed 
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services not be impaired. For this reason, the selective service process 
must give increasing attention to the problem of occupational defer- 
ment. The final test lies in whether a man will contribute more to the 
war effort in an armament plant or in the armed services. 

There are, of course, many other factors that influence the labor mar- 
ket such as wage rates, hours of work, and adequate housing. These 
factors I conceive to go beyond the scope of this paper. They are never- 
theless important, for they impede our war effort to the extent that 
they disrupt production, create labor disputes, and cause high labor 
turnover. There are other factors such as costs of living and rent which 
also have a bearing on the labor market. To discuss all of these would 
require more space than limitations permit. 

No discussion of labor supply and utilization of labor would be com- 
plete without some attention to the problems of distribution of defense 
contracts by industry and geographic area. Certain sections of the 
country have been overburdened with armament work to such an 
extent that serious labor supply problems have emerged and in their 
wake have come problems of housing, sanitation, schools, etc. On the 
other hand, there are other areas in the country which have been 
affected only slightly by contract awards. The concentration of defense 
contracts in certain areas along the Pacific Coast and in various sec- 
tions of New England, Middle Atlantic, and Great Lake States has 
stimulated a vast migration of workers from other parts of the country. 
The maldistribution of contracts has undoubtedly accentuated the 
problems of labor supply and dislocation. The strenuous efforts now 
being made to spread contracts more evenly throughout the country 
become more important than ever. Sub-contracting must be increased 
to the point where every plant and fazility, no matter what its size, may 
participate in the war program. 

Available data indicate that wide variations exist throughout the 
country in the distribution of defense contracts for other than construc- 
tion and the supplies of labor available for employment. The New 
England States, for example, have approximately 12 per cent of the 
contracts and defense employment, but only 5 per cent of the active 
file of persons seeking work through the United States Employment 
Service; nevertheless, about 8 per cent of the hires defense industries 
expect to make by May 1942 wiil take place in New England. Even 
more strikingly, the Middle Atlantic States have approximately 32 per 
cent of the contracts and defense employment, and employers in these 
states anticipate making nearly 30 per cent of the hires in defense indus- 
tries anticipated by May 1942; these states have only 21 per cent of the 
active file. The situation in the South and the West is far different. The 
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Southeast States, for example, have received only 5 per cent of the con- 
tracts, have only 3 per cent of current employment in defense indus- 
tries, and anticipate making about 7 per cent of the defense hires be- 
tween now and May 1; they have over 12 per cent of the active file. 
Likewise, the Gulf States have only 4 per cent of the defense contracts, 
3 per cent of the current employment and anticipate making only 6 
per cent of the new defense hires through May 1; they have about 14 
per cent of the active file. 

Perhaps the best approach to an analysis of the impact of the war 
program upon labor supply and utilization of labor is to proceed to a 
study of specific labor market areas, each of which illustrates a different 
type of situation in which adjustments in labor supply and utilization 
of labor became necessary. 

Detroit. Detroit at the moment is our most spectacular illustration of 
the labor market dislocations caused by the outbreak of war. Virtually 
every problem associated with a shift from peace-time to war produc- 
tion is reflected in this area. From our most important urban center for 
the production of consumer durable goods, the city, because of the 
necessity of war, is being transformed into a great arsenal of planes, 
tanks, and guns. 

At the beginning of 1940, the Greater Detroit area had a population 
of over 1,800,000, of whom about 360,000 were gainfully employed. By 
the end of 1941, employment had increased 17 per cent to a total of 
411,000 workers, of whom about one-third were engaged in defense 
production. The additional workers employed have been recruited both 
from the locally available unemployed reserve and from the large num- 
bers of workers migrating to Detroit in response to job opportunities 
and high wage levels. 

The outlook for 1942 forms a rather confused picture. Industry— 
primarily the automobile industry—affected by drastic curtailment of 
automobile production, must convert existing facilities and increase 
defense production at a far more rapid rate. During the transition 
period, thousands of automobile workers will be thrown out of employ- 
ment, with little immediate prospect of reemployment on defense work. 
The estimated number that will be displaced during the early part of 
1942 varies between 50,000 and 100,000 workers. Reemployment de- 
pends, to a large degree, on the speed with which plants can be con- 
verted and on the completion of new facilities. There are, in addition, 
many complicating factors, such as shortages of certain types of skilled 
workers and the necessity for large-scale training and retraining of 
workers in order to fit them for the new jobs. It appears likely that 
absorption of the displaced automobile workers will proceed rapidly 
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during the second half of 1942 as the output of planes and tanks grows 
to large proportions. An actual labor shortage may develop, particu- 
larly if displaced wor)crs migrate to other areas in search of employ- 
ment. 

New Orleans. New Orleans illustrates an urban, non-industrial city 
which almost overnight has become one of our chief producers of direct 
war tools, such as cargo ships and fast torpedo boats. In 1940 New 
Orleans, a city of half a million population, was principally a transpor- 
tation terminal, the major port of the Mississippi Valley and coordinat- 
ing center for railway, motor trucks, airway, inland waterway, and 
deep sea steamship services. Of a labor force comprising more than 
200,000 workers, only 20,000 were employed in the city’s manufactur- 
ing industries. Of these, over three-fourths were engaged in food- 
processing and in the production of textiles and clothing. Shipbuilding 
and repairs furnished employment for only 4,500 of the community’s 
gainful workers. 

By September 1941 the number of workers in manufacturing employ- 
ments had increased by 45 per cent over the previous year, and were 
turning out more than 20 different products to fulfill primary defense 
contracts totalling about 43 million dollars. In addition to the great 
increase in shipbuilding and ship repair activities, defense contracts 
have expanded the iron and steel, machine shop, and clothing indus- 
tries. Increased production has required the expansion of existing facili- 
ties as well as the building of new plants and shipways. 

Recent estimates put the number of additional workers to be hired 
by September 1942 at 8,000, nearly all to be employed by the ship- 
building industry. The labor requirements of defense production have 
been and will probably continue to be met largely by the locally avail- 
able supply of unemployed workers. In-migration is limited to a few 
key technical workers. 

Philadelphia. Philadelphia is an example of an urban center making 
products indirectly related to defense needs which has been trans- 
formed into one of the Nation’s most important defense centers. The 
city began declining as an industrial center in the early 1920’s. By the 
time the 1929 depression hit the country, the demand for its industrial 
products was so drastically reduced that the city became one of the 
Nation’s most seriously depressed communities. The 1940 census 
showed Philadelphia as one of the cities which experienced a decrease 
in population during the last decade. 

But from June 1940 to October 1941 the city has received War and 
Navy Department contracts, especially for shipbuilding, metal prod- 
ucts and textiles, amounting to approximately $1,000,000,000. The 
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effect of this deluge of war orders became evident everywhere. Idle fac- 
tory space, which seemed a liability a year and a half ago, is now at a 
premium. Dismantled shipways and those in disrepair are being rebuilt 
and reconditioned. At present, machinery, long idle in transportation 
equipment factories, is making guns, tanks and ammunition. Ship- 
yards are roaring with work on rush orders. 

The local supply of labor is far too inadequate to meet demand. 
Thousands of workers will have to be brought into the area. However, 
near by are areas of surplus labor such as the coal mining section of 
eastern Pennsylvania, and the agricultural areas of eastern Pennsyl- 
vania, southern New Jersey and Delaware, which can be easily tapped 
by the city. 

Radford-Dublin. What has happened in the Radford-Dublin area of 
Virginia illustrates the impact of defense upon a rural economy into 
which a major war plant is suddenly placed. These small towns are the 
centers of a constantly expanding powder manufacturing and bag-ioad- 
ing plant, respectively. Previously, considerably more than one-third 
of the 46,000 gainful workers in this labor market area followed agricul- 
tural pursuits and only 9,000 workers were engaged in the manufactur- 
ing processes. 

Within the relatively short space of one year, the communities and 
their environs were transformed from a primarily agricultural and 
domestic economy to a refurbished industrial “arsenal for democracy.” 
By December 1941, the number of workers in manufacturing had al- 
most doubled to approximately 17,000, radically changing the indus- 
trial composition of the area. 

The labor supply available to meet these extraordinary demands was 
estimated at 10,000, of which half were men formerly employed on the 
construction of the plants. Most of the available workers were qualified 
only for unskilled and semiskilled occupations. 

Hiring techniques involved on-the-job training, upgrading, and the 
transfer of key workers from other key plants of the operating com- 
pany. An outstanding source of supply was the use of women, more 
than 2,000 of whom were employed at the bag-loading and textile 
plants alone. Finally, wage rates were sufficiently above those prevail- 
ing in the area to enable the management to compete successfully for 
workers, despite the danger involved in handling powder. Employment 
of Negroes presented no problem because of the predominantly white 
character of the population. 

The development of the Radford-Dublin area illustrates effective 
utilization of America’s labor supply. The relatively simple productive 
processes of the two plants permitted the tapping of a large labor pool 
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without the inevitable dislocations arising from a heavy influx of 
workers. 

A review of our labor supply problems and the utilization of labor 
as currently evidenced in our war industries indicates that we are not 
likely to be faced in the very near future with a general labor shortage 
—that is, a shortage of manpower and womanpower. 

However, this conclusion should give rise to no complacency in the 
formulation of basic labor supply policies. The immediate task of ad- 
justing men to jobs and jobs to men is a formidable one. The transition 
from civilian to war production has not yet been made and many seri- 
ous problems involving geographical and occupational transfers lie 
immediately ahead. We cannot afford to tolerate the labor market mal- 
practices now emerging, such as labor scouting and piracy, unrestricted 
advertising, and competitive dislocations. Neither can we afford the 
aimless migration of large numbers of workers in response to often ill- 
founded rumors of job opportunities. The responsibility of the Govern- 
ment with respect to organization of the labor market is greater now 
than ever before. Only through the formulation of labor supply policy 
by Government, closely geared to the schedule of armament production 
and to the changing needs of military operations, can our war effort 
be brought to a successful termination. The challenge is great, but the 
resources of Government, management, and labor in this country are 
equal to the task. 




















ON CERTAIN BIASES IN SAMPLES 
OF HUMAN POPULATIONS* 


By JEROME CORNFIELD 
U. S. Bureau of Labor Statistics 


ISTORICALLY, samples are an outgrowth of case studies, not of the 

mathematical theory of sampling. The case study derived ~ »n- 
clusions on the nature of a parent population on the basis of the char- 
acteristics of a single individual. The sample was originally a collection 
of case studies. Thus in the field of family expenditure studies one of the 
pioneer works was LePlay’s six volume work, European Workers, based 
upon an intensive study of the incomes, expenditures and savings of 
36 families. It would not be unfair to say that up to the present day 
European studies of family expenditures have been extensions of the 
technique developed by LePlay rather than applications of the mathe- 
matical theory of sampling. 

Now the data yielded by mere collections of cases are not without 
value; they may give the investigator greater insight into his subject; 
they may strengthen his intuitive grasp; they may possess a high order 
of intrinsic interest. The one characteristic they lack, however, is the 
ability to provide statements of a known order of accuracy about a 
parent population. 

The best known example of a collection of cases which was completely 
incapable of performing the function of a sample, providing an esti- 
mate of the value of a population parameter, is, of course, the 1936 
Literary Digest poll. In the issue immediately after the election returns 
had been received the Digest commented: 


Other statisticians took our figures and so weighted, compensated, balanced, 
adjusted and interpreted them that they showed Roosevelt. We did not at- 
tempt to interpret the figures, because we had no stake in the result other 
than to wish to preserve our well-earned reputation for scrupulous book- 
keeping. 


The lesson of the Digest poll is less, I think, the fact that telephone 
directories and automobile registrations will not furnish an unbiased 
estimate, no matter what the size of the sample, than that a sample is 
not a matter of scrupulous bookkeeping. As a matter of fact, it was 
possible to take the published Digest results and estimate a Roosevelt 
majority. The poll showed that 52 per cent of the persons returning 
ballots in 1936 who also reported their 1932 vote had voted for Hoover 
in 1932, whereas Hoover had actually received 41 per cent of the 1932 


* A paper presented at the 103rd Annual Meeting of the American Statistical Association, New 
York, December 28, 1941. 
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vote. By reweighting in such a fashion as to assume that the poll was 
correct in showing the way in which 1932 Hoover and Roosevelt voters 
would vote in 1936, but incorrect in showing the relative proportion of 
Hoover and Roosevelt voters in 1932, an approximately even split in 
the vote between the two major candidates was indicated. Since this 
was the most favorable assumption that could have been made in view 
of the Digest’s sampling procedure, a Roosevelt majority was clearly 
indicated. At least as important a source of the Digest’s error as the 
selection of the sample therefore was its failure to go beyond matters of 
scrupulous bookkeeping. 

A sample of families obtained by drawing names from a payroll list- 
ing earners may be something worse than a collection of cases, if the 
data obtained from them are not suitably handled. It may not be en- 
tirely obvious that such a procedure has a serious bias. The chance of a 
family being included in the sample becomes dependent upon the num- 
ber of earners it has; the greater the number of earners the greater the 
chance of its being included. Since families with several earners gener- 
ally have higher incomes, more adult members, and fewer children, this 
sampling procedure would result in definitely biased estimates, had 
the sample been regarded merely as a collection of cases. A sample 
drawn on this basis may be used to produce valid results, however, if 
it is properly weighted. This problem came up in connection with the 
Bureau of Labor Statistics’ study of the family expenditures of wage 
earners and clerical workers. 

If p per cent of all workers are included in the payroll sample, then it 
is easy to see that the probability of a family with 7 earners being in- 
cluded in the sample is (1—gq*), where g=1—p. If there are N; families 
with z earners in the parent population, the expected number of families 
with 7 earners given by payroll sampling is (1—gq*‘)N;, whereas the num- 
ber given by an unbiased procedure would be pN;. The procedure de- 
vised by the Bureau to counteract this, in effect, involved grouping 
families by the number of earners and assigning to each group a weight. 
The weight for the ith group is p/(1—gq‘). Fora sufficiently small p this 
expression reduces to 1/2, the weighting factor that would intuitively 
occur to one. 

An alternative method of handling the problem, of course, is to in- 
clude the family in the sample, only if the sampled earner is the chief 
earner, or more generally has any characteristic which only one earner 
in the family can have. This same problem arises, of course, in the se- 
lection of a sample of families from census enumeration sheets listing 
each member of the family. It has also occurred in drawing a sample of 
law firms from a directory of lawyers. 
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There are probably two important obstacles to drawing samples from 
finite populations which can be used to make predictions. First of all, to 
draw such a sample we require what amounts to a complete listing of 
the units in the parent population. If there is no complete listing, there 
is no possibility of devising a sampling procedure which gives each 
possible sample the same chance of being drawn. And, if this condition 
is not satisfied, the order of accuracy of any inference about the parent 
population is unknown. 

Many expedients have been used to derive such lists but it is doubt- 
ful whether any of them has been entirely successful. The city directory 
has been widely used to draw a sample of households and yet a sample 
count of the households listed in the 1941 Washington City Directory 
indicates that it contains 25 per cent fewer households than the Census 
enumerated in April 1940. 

When a sample of individuals or households is taken it is usually 
possible to dispense with a complete listing of the parent population by 
taking a sample of areas, when a complete list of the areas within which 
that population is located is available. After that, one can either enu- 
merate all individuals living within the sampled areas, the procedure 
usually followed when simple schedule forms are used, or alternatively 
prepare lists of all persons living in the sampled areas and sub-sample 
from these lists. The latter is the procedure employed by the Works 
Progress Administration in its labor market studies. 

When the parent population being sampled is relatively small, how- 
ever, but dispersed over a large area, the cost of areal sampling may be 
well-nigh prohibitive. Such is the case when a sample of industrial 
establishments, particularly within a single industry, is taken. The 
absence of a listing of the parent population in such a case may be il- 
lustrated by the sample involved in indexes of employment for indus- 
tries with a large number of small establishments. Changes in employ- 
ment are a result of two factors: changes in the average number of 
employees per plant and changes in the number of plants. To estimate 
the first factor it would be sufficient to draw a single sample of plants 
and compute the number of employees in them in successive months. 
To estimate the second with any precision, however, it would be neces- 
sary to draw a new sample of plants every period. To do this, however, 
would require a new directory of plants in each industry every month. 
As a result, estimates of changes in employment in many industries are 
essentially estimates of the first factor only. Over a period of several 
years, in particular, such estimates frequently develop a marked cumu- 
lative error. To correct this it is necessary to adjust the estimates to 
the results of the biennial Census of Manufactures after making certain 
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that the industrial classifications are identical. Given the present state 
of industrial directories, it is doubtful if anything more could be done to 
improve the estimates, at least on a sample basis. 

A second serious source of error in field surveys is the refusal rate. 
Human populations differ from balls in an urn at least to the extent 
that the balls cannot object to being included in the sample. The most 
usual, but certainly not the only case, in which such refusals occur is in 
the survey conducted by mailed questionnaire. Frequently the ques- 
tionnaires are mailed to a substantial part of the parent population and 
whatever fraction of the original questionnaires are returned are tabu- 
lated, and the results published as a sample. 

A minimum requirement for such surveys is to compare some charac- 
teristics of the parent population with the characteristics shown on the 
returned questionnaires. In a recent survey of the housing conditions of 
federal employees, for example, the necessity for prompt release of re- 
sults dictated the use of questionnaires distributed directly to a sample 
of federal employees at their desks. It was possible to predict at least 
one result in advance. Employees on leave or in the field would not re- 
turn questionnaires. The amount of bias that could be introduced by 
this factor alone was unknown. To obtain some indication of it the 
sample of employees was drawn from Treasury payrolls and both the 
name and the monthly earnings of each employee so sampled were re- 
corded. The income distribution shown by the returned questionnaires 
was compared with the distribution given by the sampling from the 
Treasury payrolls. The amount of bias, at least with respect to income, 
was comparatively small. Roughly 75 per cent of all questionnaires dis- 
tributed had been returned, with slightly more than 75 per cent at the 
lower income levels and 61 or 62 percent at the two highest. The possi- 
bility of substantial biases with respect to other factors still existed, 
however. This relatively small differential refusal rate is probably un- 
usual for questionnaires. It is at least partially explained by the fact 
that the questionnaires were distributed by the administrative officers 
of the various agencies, and were filled out in office time. More fre- 
quently, when such an analysis discloses biases, or more precisely dif- 
ferential refusal rates with respect to different factors, it is necessary to 
weight the sample by small categories or strata to compensate for the 
refusals. More generally, attention is now being given to the possibility 
of an actual field interview of a sample of the non-replying persons. 
This technique, if properly handled, may give unbiased estimates while 
retaining much of the economy of a mailed questionnaire. 

Even in field interviews, as distinguished from mail surveys, the re- 
fusal rate may seriously bias the returns. First of all, sampled persons 
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may not be at home at the time of the agent’s visit. More frequently, 
however, there is a minority of the population that may refuse to give 
any information. The Consumer Purchases Study, for example, had 
been sufficiently identified in the minds of many people with the New 
Deal for a substantial refusal rate in the upper income groups to ap- 
pear. Despite the attempt to substitute families of the same economic 
status for the refusing families, this bias was still marked. Thus out of 
178,000 income tax returns filed in Chicago, almost 10,000 were for 
incomes of $7,500 or more, whereas the estimate of the number of Chi- 
cago families with incomes of this amount made on the basis of the 
Consumer Purchases Study sample was less than 4,000. This discrep- 
ancy is, of course, too large to be explained by sampling error. In pre- 
paring estimates of the income distribution of all families in the country 
on the basis of the Consumer Purchases Study, the National Resources 
Committee found it necessary to supplement the sample data by the 
information afforded by income tax returns. 

In some cases the refusal rate may be definitely affected by the type 
of schedule used. In collecting data on family expenditures, for exam- 
ple, there have been two generally accepted methods. One has been to 
send an agent to each sampled family and ask a responsible family 
member to recall in detail the family expenditures during some period 
preceding the agent’s visit. The other has been to ask each sampled 
family to keep a detailed statement of its expenditures as they are 
made. The merits of the methods have been discussed pro and con for 
some time, with the first method in general use in this country and the 
second in general use in Europe. 

In its 1934-36 survey of the family expenditures of wage earners and 
clerical workers, the Bureau of Labor Statistics experimented with both 
methods. The bulk of its data was collected by means of a schedule 
which relied upon the housewife’s memory. Partly for the purpose of 
checking on the accuracy of these reports a certain per cent of the fami- 
lies were revisited and asked to keep detailed records of their food pur- 
chases and consumption. All food in the larder at the time of the agent’s 
first visit was weighed, the housewife was furnished with a set of scales 
to weigh all purchases, and the food on hand was weighed again at the 
end of the reporting period. 

Now it is apparent that families willing to undergo such an expe- 
rience may not be completely representative of all families. A compari- 
son of the families who kept these detailed records with the families 
who gave schedules based upon memory but did not keep detailed 
records discloses several characteristic differences between the two 
groups. Out of the approximately 1,500 families in the 4 cities included 
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in this experiment, about 300 kept records of their food consumption for 
one week, 1,200 did not. Of those keeping records 10 per cent had home 
makers employed outside the home; of those not keeping records, 20 
per cent had employed home makers. One of these research methods 
thus had the effect of causing « much higher refusal rate among families 
with employed home makers than the other. Significantly different re- 
fusal rates were also discovered with respect to type of family. Families 
consisting of husband and wife only, and families lacking at least one 
spouse kept records much less frequently than families with husband, 
wife and other members. 

Perhaps an even more interesting consequence of keeping records is 
the actual effect of the keeping of the record upon the consumption of 
the family. The purpose of recording food on hand at the beginning and 
end of the reporting period was to obtain an accurate measure of con- 
sumption, as distinguished from purchase. On computing the value of 
inventory change, however, we discovered that virtually all the families 
had less food on hand at the end of the reporting period than at the 
beginning. This tendency was observed in every city studied and for 
virtually every food analyzed. Apparently to avoid weighing each pur- 
chase almost all the housewives had discovered the expedient of con- 
suming as much as possible from their larders. Estimates of the food 
purchases of families were consequently biased downward. In fact a 
comparison of the purchases of the same families as shown on the sched- 
ules which relied upon memory, and records kept for a period not 
more than 30 days distant from the period to which the schedules re- 
ferred, showed that total value of purchases was significantly lower 
when records were kept than when memory was relied upon, while the 
value of food consumed was significantly higher.! 

Examples of bias in field surveys can be multiplied indefinitely. In 
general, we may say that the possibilities of bias are always present in 
even the most well-conducted of surveys and are frequently beyond 
control. Consequently they must always be explored and the possible 
necessity of weighting to reduce the resulting bias constantly kept in 


mind. 


1A more complete analysis of this experiment is now being prepared. 














DEFENSE MIGRATION AND LABOR SUPPLY* 


By Howarp B. Myers 
Work Projects Administration 


OR THE SECOND time in a decade migration is front page news: 

Again feature writers are presenting the life histories of migrant 
workers and their families, camera men are busily photographing the 
“typical migrant,” newspapers and popular magazines are describing 
the frenzied conditions in destination towns. Again the Nation is hear- 
ing the story of “America on the move.” 

There are important differences, however, between the migration of 
the early thirties and the present movement. This is boom, not de- 
pression migration. Whereas in the thirties migration was stimulated by 
sharp employment declines, now it is stimulated by equally sharp em- 
ployment gains. Whereas in the thirties most migrants were poverty- 
stricken, unsuccessful in their search for steady work that would yield 
a decent income, most migrants today appear to be finding jobs at 
relatively high wages. Whereas in the thirties migration was largely 
negative—an attempt to escape from known misery—present migration 
is largely positive—a move with the expectation of steadier employ- 
ment, better wages, or the acquisition of a higher skill. And, whereas 
in the thirties, migration was viewed with serious concern by the public, 
today it is received with general public approval. 

In a broader sense, of course, the stimulus of both defense and de- 
pression migration is the same. The drive that caused the large scale 
westward movements of the 19th century is still operating. From the 
point of view of the migrant, migration is an expedient resorted to in 
an effort to improve his economic status. In most cases he moves in the 
hope of finding employment, getting a better job, or obtaining higher 
wages. 

The difference in public reaction to present-day migration results 
from the fact that, after 10 years of large-scale unemployment, the 
Nation is suddenly experiencing a boom market for labor. Unemploy- 
ment is still large, but it is assuming less formidable proportions. Faced 
by a sharply growing demand for workers in war industries and by 
large-scale withdrawals to the armed forces, many persons are already 
prophesying that we shall soon face a general shortage of labor. 

Fortunately the labor supply is extremely flexible. As the need for 
labor grows, the number of workers offering their services in the market 
will also increase. Nothing approaching a general labor shortage is 
likely in the foreseeable future. 


* A paper presented at the 103rd Annual Meeting of the American Statistical Association in joint 
session with the American Association for Labor Legislation, New York, December 29, 1941. 
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Expanded war production has, however, created real shortages of 
workers of certain types and skills. These shortages are frequently acute 
in areas of rapid industrial growth. The specialized and concentrated 
demands of modern war have thus turned attention to ways of increas- 
ing the effective supply of labor in areas of defense concentration. 

Broadly speaking, factories swamped with war orders can draw from 
four sources of labor supply. 

Yirst, from the existing supply of unemployed workers in the area. 
Even the most active defense centers have their unemployed—workers 
who, although clearly employable, cannot qualify for the available jobs 
because of age, sex, race or lack of needed skills. Many of these workers 
will eventually get jobs as the demand increases and hiring standards 
are further relaxed. 

Second, through the transfer of workers presently engaged in other 
pursuits within the area. This process is stimulated by the higher earn- 
ings in war industries; reports indicate that considerable numbers of 
self-employed workers and workers in various service industries are 
already shifting to defense jobs. The transfer process is also hastened 
by employment reductions in non-defense industries resulting from the 
curtailment of essential materials—the so-called priorities unemploy- 
ment. 

Third, from non-worker groups among the resident population who 
are induced to enter the labor market by the prospect of easily-secured 
jobs at high wages. The number of persons who may decide to become 
workers during a war-time boom is very large—for the country as a 
whole it runs into the millions. Recent studies show that non-workers 
have already entered the market in large numbers in many centers of 
defense activity, and it may be expected that the declaration of war 
will accelerate this movement. 

Fourth, from the supply of migrant workers attracted to the area by 
reports that jobs are plentiful and that good wage: are being paid. In 
many areas the available and potential local labor supply appears am- 
ple to meet all prospective needs. In other areas, however—notably the 
sites of large construction jobs and a number of very rapidly expanding 
shipbuilding and industrial towns—the resident supply of labor is 
clearly inadequate. 

The sharp concentration of defense contract awards is altering our 
previous industrial pattern, thus necessitating the migration of labor 
on a considerable scale. The accelerating impact of priorities unemploy- 
ment, superimposed upon existing unemployment, is creating rather 
formidable labor surpluses in many areas, thus developing an expulsive 
force which adds to the total volume of movement. 
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The result has been a sharp stimulation of movement to many areas 
of the country. This defense migration has been brought vividly to 
public attention by the rapid massing of large numbers of construction 
workers in isolated army camp and powder plant towns. 

The needs of war have thus transformed the migrant “bum” of the 
depression to the respected war worker of today. The border patrols 
and restrictive legislation of a few years ago are being replaced by a 
variety of devices to encourage migration, including advertising by 
private contractors, expansion of the public employment office clear- 
ance system, and the defense housing and community facility programs. 
Poor housing, overcrowding, health hazards, skyrocketing rents and 
inadequate school, sewer and water systems are now matters of public 
concern, partly because it is feared that such undesirable conditions 
may discourage the migration of needed workers. 

It is clear that defense migration is raising increasingly serious prob- 
lems. As in the case of depression migration, however, there is a gen- 
eral lack of knowledge concerning the development. Little definite in- 
formation is available as to the extent of the movement, its success, or 
the types of persons moving. Once again imagination has been substi- 
tuted for research. The wild tales of the thirties, which had hundreds of 
thousands of half-wild boys and girls roaming the country, are now re- 
placed by equally exaggerated reports that all America is on the march. 

In an endeavor to substitute fact for fiction, the Federal Security 
Agency some months ago requested that the WPA Division of Research 
undertake a series of studies of migration to defense areas. The surveys 
were designed primarily to determine how many workers and persons 
had moved to the area during the past year, where they had come from, 
what types of people they were, the occupations and industries in 
which they had been employed, the success of various groups of mi- 
grants in finding employment after migration and the extent to which 
they had shifted to new occupations and industries after migrating. The 
surveys covered the activities of civilian workers only, and no attempt 
was made to gather information about persons who had left the survey 
city during the year. 

The information was secured through a sample census of each area, 
using techniques generally similar to those of the WPA Monthly Re- 
port of Unemployment.! Particular attention was given to coverage of 
rooming houses, lower-priced hotels, defense housing projects, and tour- 
ist and trailer camps. 

In all, 51 areas were selected for survey. Most of the cities selected 


1 See “Dynamics of Labor Supply,” by Howard B. Myers, this Journau, Vol. 36, pp. 175-184, June, 
1941. 
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had received large war material orders or construction contracts; a 
number of towns with few defense contracts were included as control 
areas. Data are now available for 40 cities and surveys are in process in 
the remaining 11 cities. The results of the survey are presented in a 
brief mimeographed report for each city. 

The data thus far available appear to warrant a number of observa- 
tions concerning defense migration, pre-war phase. It should be said at 
the outset that generalization concerning the movement is hazardous. 
The situation varies markedly by locality, depending on such factors as 
the type and intensity of defense activity, the size of the resident labor 
supply, the economic situation in nearby areas, and the ability of the 
community to house and service the incoming population. 

Before going further, I should point out that by no means all migra- 
tion to defense areas is defense migration in the narrow sense. Broadly 
speaking, one non-defense worker moves to a defense town for every 
worker who comes in to take defense employment. The enticing pros- 
pect of a job draws clerical and service workers as well as skilled metal 
tradesmen, operatives and construction workers. Many of these work- 
ers secure jobs which contribute indirectly to the war effort, others join 
the ranks of the resident unemployed. All contribute, however, to the 
social and economic problems which migration raises and, consequently 
all are included in the discussion which follows. 

In general, defense migration has been of two main types: (1) the 
movement of construction workers to camp and new facility sites, 
many of which have been located in rural or small-town areas; (2) the 
movement of workers to war industry centers, for the most part the 
larger cities. The industrial movement has been less spectacular, but is 
of longer duration and socially and economically is much more impor- 
tant. I shall discuss primarily this latter type. 

Perhaps the primary point to make concerning defense migration to 
date is that, by and large, it has been a good deal smaller than many of 
the more frenzied newspaper and magazine stories would have us be- 
lieve. The movement to large construction jobs has been impressive, of 
course, but most of this has been temporary. It is true, further, that a 
few industrial towns have experienced a hectic mushroom growth. Mi- 
grants into San Diego, California, total 27 per cent of the 1940 popula- 
tion—the highest rate among the 40 areas for which figures are now 
available. Wichita, Kansas, a booming aircraft center, is second, with a 
20 per cent migration rate. While the rate of migration is lower, some of 
the larger cities have experienced truly astounding in-movements. For 
example, more than 150,000 persons have moved into Los Angeles and 
its satellite towns since October 1940. Since the same date more than 
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50,000 persons have moved into Washington, D. C., and more than 
40,000 to Seattle, Washington. 

These cases are exceptional, however. In more than half of the 40 
areas for which data are available the migration rate has been less than 
5 per cent, and in only 9 of the 40 cities has it been 10 per cent or more. 

On the other hand, the surveys indicate that the rate of migration 
has been increasing in most areas. It is probable that it will grow even 
more rapidly during the coming months, stimulated by the marked 
intensification of the war effort, by the near-absorption of the resident 
labor supply in certain “hot” areas, and by rapidly-growing priorities 
unemployment. During the first year of war, migration should exceed 
by a considerable margin the volume during the pre-war period. 

Second, it is pleasing to report that defense migration thus far has 
been, on the whole, strikingly successful. In half of the areas surveyed 
the unemployment rate for all migrant workers is less than 8 per cent; 
in a fourth of the areas it is less than 5 per cent. Only one city out of 
seven has a migrant unemployment rate of 15 per cent or more. The 
highest rate among all cities recently surveyed is 17 per cent, for Fort 
Smith, Arkansas, where large numbers of workers had flocked in in 
anticipation of the start of work on a new army camp. Among the very 
large cities, St. Louis and Los Angeles are highest, each with an unem- 
ployment rate of 16 per cent. 

In view of the almost completely unguided nature of the movement, 
and considering the fact that the surveys included considerable num- 
bers of migrants who had very recently arrived in the area and had had 
little opportunity to adjust themselves, the unemployment rates re- 
ported are surprisingly low. Defense migration thus presents a welcome 
contrast to the tragic experiences of migrants during the depression. 

Not only have the great majority of the defense migrants obtained 
jobs, large numbers of them have got better jobs than they held before 
migrating. Occupational upgrading has been widespread. Shifts among 
manual workers from unskilled to semi-skilled, and from semi-skilled to 
skilled have been especially frequent. As a result of this process the 
proportion of migrants working at unskilled occupations is surprisingly 
small—in the great majority of towns less than 10 per cent. Income 
data were not obtained, but in view of the occupational upgrading re- 
ported and the relatively high wages and full employment in most de- 
fense lines, it seems clear that the incomes of a large proportion of the 
migrants have risen. 

Although migrants in general have been quite successful in finding 
jobs, certain groups have fared less well than others. Women have been 
far less successful than men in obtaining jobs—in most areas their rate 
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of unemployment is 3 or more times that for men. Negroes, too, have 
been relatively unsuccessful as migrants—their unemployment rate is 
3 or more times the rate for whites in most areas to which Negroes have 
migrated in appreciable numbers. 

Young workers have been generally more successful than their el- 
ders. The very young group is a striking exception. In nearly every area 
workers under 20 reported the highest unemployment rate of any age 
group. Most of these youth have, of course, entered the labor market 
recently, and have had little or no previous work experience. 

As would be expected the migrants who have been in the area longest 
tend to have the lowest unemployment rates. In general, migrants who 
have come from nearby areas tend to report less unemployment than 
those who have travelled far, probably because the former group more 
often return home if they fail to get a job. 

In nearly all areas skilled manual workers and professional and tech- 
nical workers have the lowest unemployment rates among the migrants. 
The least successful occupational groups are nearly always the service 
workers, particularly domestics, who often report extremely high rates 
of unemployment. 

Negroes make up only a small proportion of the migrants to defense 
centers. In most areas fewer than 5 per cent of the migrants are Ne- 
groes, and even in the South migration rates for Negroes are much 
lower than for whites. This is understandable, in view of the wide- 
spread discrimination against Negroes in war industries. It contrasts 
sharply with experience in the first World War, however, when a large 
scale migration of Negroes to Northern industrial centers took place. 
As the demand for labor increases and present employment restrictions 
are relaxed, it is probable that Negroes will begin to move in greater 
numbers. 

Contrary to popular impression, relatively few of the migrants are 
coming from agriculture. This is rather surprising in view of our large 
agricultural labor reserve. In most defense centers, however, fewer than 
10 per cent of the migrants are farm workers. Even in the South, the 
proportion is seldom as high as 15 per cent. 

Defense centers thus far have secured their workers primarily from 
urban areas. Most of the rural migrants have come from villages; the 
proportion from the open country is very small. 

Few of the migrants have travelled far; in most centers the average 
distance is less than 125 miles. The California cities are outstanding 
exceptions to the general rule. Migrants to Long Beach have moved an 
average of more than 1,000 miles, while Los Angeles migrants have 
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averaged nearly 1,300 miles. Workers from mid-Western cities make 
up a large proportion of these long distance migrants. 

Migrants as a group, are young. In nearly half of the cities the aver- 
age age of all migrant workers is less than 30 years; in no city does the 
average rise as high as 35 years. The figures reflect both the greater mo- 
bility of young workers and the low hiring age limits in many defense 
industries. In the aircraft town of Wichita, Kansas, where hiring re- 
strictions are unusually severe, the average age of all migrant workers is 
under 25 years. 

The migration surveys provide evidence that the rising demand for 
labor in defense centers is drawing non-workers into the labor market 
in considerable numbers. In most of the cities surveyed from 10 to 20 
per cent of the migrant workers had never had a job at their previous 
residence. Most of these persons were students and housewives enter- 
ing the labor market for the first time. The employment record of this 
group is generally poor; in most cities the proportion who have obtained 
jobs is definitely smaller than for migrants with work experience. 

The proportion of one-person families among the migrants at their 
new locations is extremely high, ranging from 30 to 50 per cent for most 
areas and reaching a peak of 78 per cent for Washington, D. C. It is 
well known, of course, that single persons are highly mobile. Large 
numbers of these one-person families are incomplete, however; in most 
towns the proportion is between 20 and 50 per cent of all one-person 
families. In other words, from a fifth to a half of these workers left their 
families behind when they migrated. In part this separation reflects the 
normal instability of the migration process—the bread winner leaving 
his family behind until he settles in a new location. In part, however, it 
results from the serious housing shortages existing in many defense 
areas. 

A striking relationship between the proportion of migrant families 
which are incomplete and the availability of housing is afforded by a 
comparison of the migration data with the findings of a series of resi- 
dential vacancy surveys recently conducted in many of the same areas 
by the WPA Division of Research. As the residential vacancy rate de- 
clines the proportion of migrant families which are incomplete rises 
sharply. It is clear that many migrants leave their families behind sim- 
ply because they are unable to find housing accommodations for them. 
Inadequate housing thus increases the proportion of migrants who are 
unstable and, in consequence, tends to increase the labor turnover rate 
in war industries. 

The extent of “doubling up” among multi-person families provides a 
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further index of the congested housing conditions in defense areas. 
Doubling up is common in all of the defense areas surveyed; in most 
areas $0 per cent or more of the migrant multi-person families are shar- 
ing their dwelling with other persons. 

While the extent of defense migration thus far has frequently been 
exaggerated, the WPA surveys show conclusively that considerable 
population movements have already taken place and that migration is 
still on the upswing. An all-out war effort, accompanied by rapid shifts 
in industrial concentration, vast new demands for labor in some areas 
and large scale priorities unemployment in other areas, is certain to 
provide a marked stimulus to the further movement of population. 

We are clearly in for large scale migration of labor during the next 
few years. In many respects this migration may differ from that ex- 
perienced to date. It appears probable, for example, that as the demand 
for labor grows migration from rural areas will increase, the movement 
of women and Negroes will also grow, and these groups will be more 
successful than heretofore in obtaining jobs. 

Migration is already creating serious economic and social problems 
in many defense communities. It is important that these be solved and 
that they be solved quickly. 

Meantime we should not forget the post-war migrant problems now 
being created. It seems probable that many war industries will shrink 
as rapidly as they have arisen, that the present extreme concentration 
of industrial activity will be to some extent reduced, and that the 
country will again face large-scale unemployment. These changes will 
provide new stimuli to migration. The course of post-war migration, 
however, will be far less happy than that of the present day. Post-war 
migration may well be depression migration all over again—the type 
with which we have become all too familiar during the decade just 
ended. 

As the various expedients of the depression years abundantly illus- 
trate, the wise direction of large-scale population movements is an 
extremely difficult task. To keep suffering to a minimum and to avoid 
the stagnation of pools of unused labor in new depressed areas requires 
careful planning over a considerable period of time. Whether such plan- 
ning will be undertaken on a scale adequate to the problem remains to 


be seen. 























ON THE SAMPLE SURVEY OF UNEMPLOYMENT* 


By Lester R. FRANKEL AND J. STEVENS Stock 
Work Projects Administration 


N DreceMBER 1939 the Division of Research of the Work Projects 

Administration put into operation a regular monthly survey of un- 
employment to provide accurate measurements of unemployment, em- 
ployment and the labor force. Estimates are obtained directly through 
actual field counts of a cross-section sample of the total population each 
month. The superiority of this method rises from the fact that unem- 
ployment is measured directly rather than estimated indirectly as is 
necessary in the method used in other periodic unemployment esti- 
mates. No additions or subtractions, based upon assumptions as to un- 
employment reported in the 1930 or 1940 censuses, net average increase 
in the labor force, or changing age structure are necessary when direct 
measurement is made. The result of the sampling and direct interview 
procedure is an extremely fast and sensitive report on the state of the 
labor market as of one week each month. In some respects the proce- 
dures followed are similar to those of public opinion polls. 

The Monthly Report of Unemployment operates in a national sam- 
ple of 64 counties located in 45 states. Within each of these 64 counties 
a sample of households is selected for interview. These households are 
enumerated from four to six months in succession and then the sample 
households are changed so as not to arouse irritation through too pro- 
longed inquiry. 

The questions asked provide information on the size of the house- 
hold, the number of persons under and over 14 years of age, and, for all 
persons 14 years and older, their relationship to the labor market dur- 
ing the census week, that is, the entire week immediately preceding the 
week of interview. Each person is asked one or more simple questions 
to determine whether he or she was employed, unemployed or out of the 
labor market. In addition to figures on the volume of unemployment 
and employment, data are secured on the age, sex, duration of unem- 
ployment for the unemployed, industry of the employed, and other 
characteristics of workers and non-workers in the population. 

Beginning with the first day of the enumeration week, field schedules 
are tallied daily in each county. At the close of the enumeration week, 
a summary of the salient facts is mailed directly to the Washington 
office for consolidation and interpretation. These summary figures are 
released in memorandum form usually before the close of each month; 


* A paper presented at the 103rd Annual Meeting of the American Statistical Association, New 
York, December 28, 1941. 
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an average of two weeks elapses between the first interview in the field 
and the completed memorandum. 

After completing the preliminary field tallies, each county supervisor 
mails the completed schedules to a central machine tabulating office 
where additional information is taken from the schedules. These addi- 
tional facts provide the basis for a much more detailed analysis. 

In designing the sample, administrative conditions as to time, cost 
and centralized technical control were kept in mind. To meet these lim- 
itations the methods of stratified sampling and subsampling were 
adopted, involving selection of a relatively small number of primary 
sampling units (counties) and a subsample of secondary sampling units 
(households) within each of the larger units. To insure maximum statis- 
tical efficiency, both the primary and secondary sampling units were 
selected on the basis of a stratified sample. 

The county was chosen as the primary sampling unit because of the 
following considerations: The county was a small self-contained geo- 
graphic unit for which it was possible to obtain statistical information 
that could be used for stratification purposes. The variance of the un- 
employment rate between counties was low. Excellent county maps 
were available that made the county a very satisfactory unit from 
which to subsample. Finally, administrative operations in the average 
size county could be handled easily by a local supervisor with six or 
seven enumerators. 

Both administrative and statistical conditions were taken account of 
in the selection of the secondary sampling unit. The household was 
chosen mainly because it was the smallest unit that could be sampled 
readily within a county. Such units were easily defined and located, 
whereas it would have been practically impossible to select a random 
sample of individuals without first having listed all persons within the 
county. The household was desirable also because of certain statistical 
reasons. A great deal of valuable household data, such as size, number 
of workers, and employment status, could be obtained only by enumer- 
ating household units. Moreover, for a great many characteristics, the 
household is a more efficient sampling unit than the individual because 
of the heterogeneity of individuals within households. 

All of the counties in the United States were stratified by (1) size, (2) 
location, and (3) economic situation. Because of the great difference in 
county characteristics associated with population size, counties were 
first divided into the following strata: 

(1) The nine counties in which the five largest cities are located (con- 
taining 14 per cent of the United States population). 

(2) The 447 counties with 1930 populations of 45,000 and over (con- 
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taining 50 per cent of the United States population). These counties are 
referred to herein as “urban” counties. 

(3) The 2,641 counties with 1930 populations of less than 45,000 
population (containing 36 per cent of the United States population). 
These counties are referred to herein as “rural” counties. 

Because of the great heterogeneity among the five largest cities, no 
attempt was made to select a sample of these nine counties; all were 
included in the sample. Samples of counties were selected from each of 
the other two strata. The method of selection was the same for both the 
“urban” and “rural” counties and, therefore, the procedure will be ex- 
plained in terms of the urban counties only. 

All urban counties were further classified by population size into 
three substrata (terciles) : small, medium, and large. The same counties 
were then cross-stratified by states into three broad geographic loca- 
tions: Northeast, Southeast, and West, so that there was about an equal 
number of counties within each of these locations. 

The percentage of persons unemployed in each of these counties ac- 
cording to the 1937 Census of Unemployment was used as the third 
mode of stratification. At that time these data were the most current 
and reliable which were available for all of the counties in the United 
States. The counties were then divided into three strata (terciles) ac- 
cording to economic situation. 

The urban counties were stratified into 27 cells: three population 
size groups, by three geographic locations, and by three economic levels. 
One county was selected from each of 26 of these cells, and two coun- 
ties selected from the 27th cell because of the relatively high proportion 
of total urban population in this cell. Within the 27 cells, the selection 
of counties was at random except that a deliberate effort was made to 
maximize state coverage. 

Twenty-seven counties were selected from the rural counties in a 
similar manner, using the same modes of stratification. 

In all, 64 counties were selected for the sample—9 metropolitan coun- 
ties, 28 urban counties, and 27 rural counties. 

The household sample within counties was stratified according to 
population distribution. In each sample county the number of house- 
holds selected within each city, town, village, or other minor civil divi- 
sion was proportionate to the population in those places. 

The procedure for selecting the household sample was dependent 
upon whether the unit fell in an urban place (city, town, or village) or 
in the open country. In the former, a sample of city blocks was chosen 
by numbering a map and selecting every th block; all dwelling units 
in these blocks were then listed and a subsample of households was 
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selected from these block lists. The sampling ratio was fixed so that 
there was an average of no more than 3 households selected per block. 

In open country areas the household sample was allocated among the 
townships or similar minor civil divisions in multiples of 5. In each 
township one mile sections were chosen at random in the Washington 
office from maps of the sample counties. Five households are inter- 
viewed in each of these sections. The order of selection of households 
was determined arbitrarily by starting at the southwest corner of the 
section and proceeding around the section in a counterclockwise direc- 
tion. Alternate sections were indicated for each township to be used 
when the original sections did not yield five households. The sections 
were numbered consecutively at random over the entire county and the 
enumerator proceeds from the lowest numbered section to the next 
higher in a township, interviewing up to 5 households per section until 
the quota for the township is obtained. 

The intracounty sample is changed every four to six months. This is a 
compromise between having a constant group of households to study 
monthly changes, and having new households to keep the sample dy- 
namic and to overcome interviewee resistance. It excludes persons in 
institutions and the armed forces. 

National estimates of labor force, employment, and unemployment 
are made by expressing these characteristics in each sample county as a 
percentage of the total population interviewed, and then proceeding to 
a weighted average of these percentages for the country as a whole. The 
weights are proportionate to the populations of the cell or segment of 
the universe each county is chosen to represent. Thus, the weight of 
each of the nine metropolitan counties is proportionate to the total 
population of each of those counties»The weight applied to percentages 
derived from a county in any urban or rural cell is proportionate to the 
total population of all counties in that particular cell.! 

Thus, national estimates are obtained directly in terms of percent- 
ages of total population. The total population in this case is defined as 
all persons not in the armed forces or in institutions. 

In presenting labor market data from this survey, the results in per- 
centage form are converted from total population to the population 14 
years of age and over. Estimates of national totals are presented in 
monthly memoranda in absolute as well as percentage form. 


1 By the modes and levels of stratification outlined above, it is possible to obtain national esti- 
mates with as few as 27 countries. This may be done by selecting the 9 metropolitan counties, 9 urban 
counties and 9 rural counties. Both the urban and rural counties must be selected in each case in the 
form of a Latin square. From information obtained from the 9 urban counties, for example, it is possible 
to provide estimates for each of the 27 urban cells. Estimates for the urban and rural cells, and metro- 
politan counties would then be averaged together in the manner described above. 

















PROPOSED ANNUAL SAMPLE CENSUS 
OF POPULATION* 


By Puiuie M. Havser 
Bureau of the Census 


succession the national defense, lend-lease, and victory programs, 
has created an urgent need for social and economic statistics. It is 
fortunate that the Sixteenth Decennial Census was taken and is being 
completed during this period of national emergency. As a result we are 
able to mobilize our human and material resources on a sounder founda- 
tion of facts than has ever been possible before in a similar period. 

Great economic and social changes, evidenced by large population 
shifts and industrial and occupational dislocations, have occurred, 
however, with a suddenness which defies the usual statistical descrip- 
tion. The nearly two years which have elapsed since April 1, 1940 (the 
date of the census), are unparalleled in our history with respect to the 
velocity and extent of change which has occurred. In many communi- 
ties the changes that have taken place in the number and composition 
of the population, in the employment status and industrial and occupa- 
tional composition of the labor force, and in the use of and demand for 
housing have been greater since April 1, 1940, than in the entire pre- 
ceding decade. As a result, there is an urgent need for current data, tied 
to the Sixteenth Decennial Census base, for administrative, legislative, 
industrial, and scientific purposes. 

The Need for Current Statistics. The Bureau of the Census has, logi- 
cally enough, been the center of a deluge of inquiries for current eco- 
nomic and social statistics from national defense agencies, regular gov- 
ernment agencies, industry, business, scientific bodies, and the public 
at large. 

For example, there has been considerable demand for postcensal 
population estimates for the states and cities—estimates which cannot 
be made through the usual techniques because of the volume and char- 
acter of recent internal migration. Such statistics have a wide variety of 
uses, manifested in the requests for the data which have been received. 
The Vital Statistics Division of the Bureau of the Census itself, as well 
as the United States Public Health Service and state and local public 
health offices, are in need of population figures as a basis for computing 
current fertility, mortality, and morbidity rates. State and local govern- 
ments and planning commissions require current population figures for 


gre ere of World War II on this Nation, necessitating in rapid 


* A paper presented at the 103rd Annual Meeting of the American Statistical Association, New 
York, December 29, 1941. 
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the efficient administration and planning of public services. Postcensal 
population figures are needed by a number of agencies as the basis for 
the allocation of funds, as, for example, the allocation of funds by the 
Social Security Board to the states for public health work. Finally, 
numerous requests also have been received for current population sta- 
tistics from industrial and business concerns and advertising agencies 
which are faced with the problem of making adjustments not only to 
new production needs and priority regulations, but also to rapidly 
changing markets. 

An even more pressing demand for postcensal population figures is 
found among the defense and war agencies. The large and unknown 
population shifts affect plans of the War and Navy Departments, the 
Office of Civilian Defense, and the War Production Board. The air- 
craft carrier and the airplane have made large sections of our coasts 
vulnerable to attack, and the adequate protection and mobilization of 
these vital target areas are facilitated by a knowledge of their population 
aggregations and composition. 

There is need also for current data relating to the labor force. The 
1940 population statistics relating to labor were designed largely to 
measure the volume of unemployment and the characteristics of the 
unemployed. At the present time there is urgent demand for figures 
relating to the potential labor foree—that part of our population not 
normally engaged in productive work for pay or profit which must be 
drawn into industry to meet the demands of our war economy. More- 
over, there is need for current information on the occupational and 
industrial affiliation of workers for use in connection with the planning 
of production, the training of workers in occupations where shortages 
exist, the transfer of workers into new productive channels with maxi- 
mum efficiency and a minimum of dislocation, and the location of new 
plants. 

Great movements of population to important production or adminis- 
trative centers have created new demands for housing requiring great 
outlays for new construction. The housing agencies in Washington and 
private construction organizations have made urgent requests for cur- 
rent housing statistics as a basis for planning new housing projects in a 
manner to meet the needs of the present emergency with a minimum of 
long-run difficulties. Up-to-date census statistics relating to rent would 
not only provide direct information on the changing cost of living, but 
would also be important as a base for the continuation of current in- 
dexes of rent changes. 

Finally, there is a demand for current statistics from various agencies, 
including the National Resources Planning Board, to serve as a basis 
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for post-war readjustment. It may be safely stated that in the post-war 
readjustment period the need for statistics as a basis for action, admin- 
istrative and legislative, will be as acute as the need for data in the 
emergency war situation. It will be necessary to have not only the basic 
statistics of the 1940 Census to tell us where we were at the onset of the 
war, but also current statistics to show where we have gone. It is only 
with these combined types of facts that adequate planning and admin- 
istration can be effected during the trying times ahead. 

These few illustrations of the demand for current population statis- 
tics suffice, perhaps, to make clear the need for such data for our im- 
mediate national defense and war efforts and for post-war readjust- 
ment purposes, as well as for more “normal” important governmental, 
industrial, and scientific uses. 

Recognizing the importance of current statistics as a basis for mobil- 
izing our human and material resources in the war emergency, and to 
meet the varied urgent demand for such data, the Bureau of the Census, 
in its role as a service agency, has devised a plan for the conduct of a 
sample census of population (and also of agriculture). Such a sample 
census might be taken on an annual basis, at least during the period of 
rapid change which confronts us. This plan is as yet entirely unofficial 
and has the character of a staff plan which could quickly be put into 
operation if desired. The essentials of this plan are briefly outlined in 
the paragraphs which follow. 

The Type of Data to Be Obtained. The first schedule to be used if a 
sample census of population were taken would probably include in- 
quiries which could be classified under three main headings: (1) General 
population, (2) the labor force, and (3) housing. 

The questions relating to population would include age, sex, color, 
marital status, relationship to head, and place of residence on April 1, 
1940, the date of the last census. The last of these questions would be 
designed to obtain the volume of in- and out-migration by comparing 
place of residence at the time of the sample census with place of resi- 
dence at the decennial census. 

The inquiries relating to the labor force might, in the first sample 
census, include employment status questions, similar to those on the 
1940 population schedule, designed to indicate the number of persons 
in the labor force by their work status. These questions would also re- 
sult in statistics relating to persons not in the labor force, showing their 
status during the cross-section week studied, and would be supple- 
mented by ingriries designed to provide information indicating the 
potentialities of persons not in the labor force for labor force activity. 
The labo. force inquiries might also include questions relating to occu- 
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pation, industry, and class of worker of persons in the labor force, with 
provision to obtain the occupation of persons not in the labor force. 

The inquiries relating to housing would, in addition to the usual in- 
formation indicating location, include questions on type of structure, 
general condition of the structure, age of structure, occupancy status of 
dwelling unit, number of rooms, and monthly rent for the tenant-oc- 
cupied units, and estimated monthly rent for owner-occupied units. 

These are the types of inquiries which it would be feasible to include 
in the proposed sample census. The final schedule would, of course, be 
determined only after consultation and clearance with consumers of 
census data. If the sample census were taken on an annual basis, a num- 
ber of questions could be rotated from year to year so that the scope of 
the inquiries would be greatly expanded and proper interrelations of 
data obtained. 

Estimates of Total Population. The most difficult question which the 
sample census would be called upon to answer is probably that relating 
to the total population of the area studied. Normally, estimates of the 
total population of an area would be dependent upon the use of an in- 
flation factor obtained by comparing the population of the area studied 
on the sample census date with its population on the decennial census 
date. This method, however, would not only be expensive (because of 
the problem of obtaining decennial census figures for the areal units in 
the sample), but would, because of the relatively slow rate of change in 
total population, result in large sampling errors. 

To meet this problem, it is planned to estimate the total population 
of a place by the “migration method.” This would involve the applica- 
tion to the sample census data of the same technique designed for mak- 
ing intercensal population estimates from the 1940 Population Census 
migration statistics. The method essentially involves estimating the 
population of a place by adding to the population of the place as re- 
ported in the last census the number of births and in-migrants, and sub- 
tracting the number of deaths and out-migrants. 

It is obvious that through the use of this method the error of the total 
population estimate is confined to the error in estimating migration and 
in the reporting of births and deaths. Approximate error formulas have 
been developed which, together with empirical studies which have been 
conducted, indicate that the migration method of estimating total 
population will usually be more precise than the method dependent on 
knowing the population of the areal units in the sample and in the pre- 
ceding census.? 


1 This work has been done mainly by Morris H. Hansen, Acting Assistant Chief Statistician, Divi- 
sion of Statistical Research, Bureau of the Census. 
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It is planned to make statistics available for the United States, its 
regions and geographic divisions, the states, and cities having 100,000 
or more inhabitants, or possibly 250,000 or more inhabitants, depend- 
ing on the funds made available. To show areas smaller than these will 
require relatively large additional outlays probably beyond the realm 
of possibility for a reasonable sample census undertaking. The details 
with which the statistics will be reported for these various areas will, of 
course, vary with the size of the population, with the greatest amount 
of cross-classification being made available only for the United States 
as a whole or large subdivisions thereof. 

The Design of the Sample.? The asic problem in the design of the 
sample for the proposed sample census of population is, of course, the 
determination of the character and number of sampling units to be 
used. Ideally, it would be desirable to select the same kind of sample as 
was selected during the 1940 Decennial Census of Population.* This 
would, of course, be entirely impracticable because of the huge expendi- 
ture which would be involved in obtaining the basic listing of the popu- 
lation. 

The only feasible method of sampling, therefore, lies in the selection 
of geographic units of some kind. In selecting the sample areas the 
usual dilemma must be faced. Small areas are, of course, more efficient 
from a sampling standpoint, but large areas are easier to handle and 
cheaper to enumerate and tabulate. In designing the actual sampling 
plan contemplated, a compromise plan was effected which was calcu- 
lated to have the maximum sampling efficiency within the limits of a 
reasonable expenditure of time and funds. 

The proposed sample will consist of small areas scattered throughout 
the country and containing approximately 100 persons each. These 
areas, termed “parcels,” will, in cities of 50,000 or more inhabitants, 
consist of city blocks or pieces of blocks. In the remainder of the coun- 
try the parcels will consist of segments of the enumeration districts 
that were used in the 1940 Census. In rural parts of the country that 
have been surveyed and laid out on a township and range basis, the 
parcels may consist of sections or groups of sections. 

The method of selecting the sample may be briefly outlined as fol- 
lows: In cities of 50,000 or over, the large blocks (which might be de- 
fined as those containing 40 dwelling units or over) will be divided into 
two or more parcels. The sample parcels will then consist of whole 
small blocks, and pieces of large blocks, drawn by lot. The drawing 


2 The design of the sample is largely the work of Morris H. Hansen and W. Edwards Deming. 
3 F, F. Stephan, W. Edwards Deming and Morris H. Hansen, “The Sampling Procedure of the 1940 
Population Census,” this JounnaL, December 1940. 
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will take place in such a way that the sample parcels are stratified 
geographically, which automatically gives fair representation with re- 
gard to a number of other factors. 

In the territory outside the cities of 50,000 or over, where the blocks 
are not numbered, the enumeration districts will be stratified and 
divided into parcels as near the required size as is possible in. the time 
allotted for preparation. The parcels for the sample will then be drawn 
by lot, proportionately from each stratum. The stratification will be 
geographic, and by its characterization as urban or rural, farm or non- 
farm, in or not in a metropolitan district, by rent, color, and possibly 
by other characteristics. Although parcels so selected would constitute 
the main bulk of the sample, it would be necessary to draw samples 
from certain special universes, such as large institutions, prisons, army 
posts, large new apartment houses, etc., to guard against large sampling 
errors and administrative difficulties. Techniques have been devised 
to sample these special universes as may be required in different areas. 

Precision of the Sample. On the basis of theory and actual experi- 
mentation, it is now possible to predict in advance the precision of the 
sample for the various characteristics and areas. Some important re- 
search‘ has been conducted in the Bureau of the Census in the deter- 
mination of the most efficient sampling units. Studies have been made 
on the effect of stratification and size of parcel on the average intraclass 
correlation for various population characteristics. Knowledge of the 
behavior of the intraclass correlation coefficients enables sampling 
errors to be predicted for various sizes and kinds of sampling units, 
various sizes of sample, and various population characteristics. The 
work which has been done comparing predicted errors with observed 
errors in experimental sampling studies has demonstrated that the 
intraclass correlation coefficients have sufficient temporal and geo- 
graphic stability to permit useful estimation of the sample errors. 

In general, it may be stated that the results to be expected from the 
proposed sample, whether taken on an average 2 per cent or 5 per cent 
coverage (with variable sampling ratios for areas of different size), will 
have a relatively small sampling error and be adequate to serve as a 
practical basis for action for many administrative, legislative, or 
scientific purposes. 

For example, it can be demonstrated that for a city having one mil- 
lion or more inhabitants with a normal amount of migration, the total 
population based on a 5 per cent sample can, on the average, be esti- 
mated with an error of less than four-tenths per cent and with an error 


4 This research has been conducted largely by Morris H. Hansen and William N. Hurwitz. (See pp. 
89-94 infra.) 
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that will very rarely be as great as 1 or 2 per cent. Populations of smaller 
cities can be estimated with proportionately greater error. 

Sampling errors will be smaller in estimating percentages than in 
estimating absolute amounts. This follows because the estimate of the 
absolute amounts will involve the use of an inflation factor which is also 
dependent on an estimate (that of the estimated total population of the 
area). For many purposes the relationships as expressed in percentages 
are the important desiderata, and, from a 5 per cent sample for a place 
having 250,000 or more inhabitants, such relationships as can be ex- 
pressed by percentages can be estimated on the whole with an average 
error of less than 1 per cent for general population and labor force 
characteristics. 

The average relative error in estimating an absolute amount for 
population and labor force characteristics (other than total population) 
would, for a place of approximately 250,000 persons, be less than 10 
per cent, assuming that the total population is estimated by the migra- 
tion method. 

Relation of Sample Census to Decennial Census. The proposed sample 
census would, of course, have a number of limitations, most important 
of which would be its failure to provide even total population figures 
or simple counts of characteristics for small areas. The need for a com- 
plete inventory of the Nation’s population can be met only by a com- 
plete census, and in a period such as this it may be necessary to take 
a quinquennial census of population to obtain the needed data for local 
inventory purposes. 

The sample census would have an important bearing, however, on 
the complete census, whether taken decennially or quinquennially, in 
that it would provide a better basis for planning and conducting it. 
The complete census could be better interpreted in the light of the 
knowledge of changes recorded from year to year in an annual sample 
census, while these changes are taking place. Moreover, the sample and 
complete censuses combined would provide a time series, the signifi- 
cance of which, of course, would transcend that of the sum of the in- 
dividual points in the series. 

Perhaps an adequate program for the decade which faces us is one in 
which a sample census of population is taken in 1942 and 1943, a 
quinquennial complete census in 1945, and additional sample censuses 
in 1947 and 1948. This spacing would permit sufficient time for the 
adequate planning and conduct of the complete censuses while pro- 
viding a reasonably current series of statistics. 

It is not without significance that the German war effort was pre- 
ceded by a great expansion of statistical activity to serve as a basis for 
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the mobilization of the German Nation in its total war effort. This 
Nation might well profit from the German example in planning its own 
emergency statistical activities. Failure to provide reasonably current 
statistics on budgetary grounds may prove to be a shortsighted and 
expensive economy. 

This brief statement outlines the essential features of the proposed 
sample census plan. The urgent demand for current statistics calls for 
the conduct of the first sampie census in the near future if the statistical 
needs of the various war and defense agencies are to be served ade- 
quately. The plan is ready and can be put into effect whenever authori- 
zation and funds are made available. There is no doubt that the pro- 
posed sample census would provide current statistics of great use for 
the better planning and administration of our war effort (and post-war 
readjustment), and that would certainly be its immediate and major 


purpose. 











RELATIVE EFFICIENCIES OF VARIOUS SAMPLING UNITS 
IN POPULATION INQUIRIES* 


By Morris H. HANSEN AND WILLIAM N. Hurwitz 
Bureau of the Census 


N THE PLANNING of an annual sample census of population, agri- 
| culture, and housing, it has been necessary for the Census to con- 
sider the relative efficiency of different sizes of sampling units for 
estimating the characteristics of a finite population. We shall present 
some preliminary results that have been obtained in a few selected 
areas, and that are now being extended in a Work Projects Administra- 
tion project sponsored by the Bureau of the Census. Later we shall 
present a summary of the work being done in this project. 

The units of sampling that are being considered are: An individual 
person or household, or a small geographic area such as a city block, a 
segment of a block, a group of blocks, or a small rural area. Such sam- 
pling units will be referred to as clusters of elements, that is, clusters of 
dwelling units, farms, or people. For example, where a block is the 
sampling unit, the cluster of elements consists of all the persons or all 
the dwelling units in a block. 

One of the principal problems which concerns us is to determine for 
a stratum which of these sampling units is most efficient, subject to cost 
and administrative limitations. We shal! discuss the relative efficiency 
of different sampling units only in terms of the relative magnitudes of 
their sampling variances, where the variances are computed on the same 
unit basis. 

When clusters of elements are the sampling units, the correlation 
between the elements within clusters will influence the sampling error. 
This can be seen from the formula! for the variance of a sample propor- 
tion or average, which involves the correlation between elements within 


* A paper presented at the 103rd Annual Meeting of the American Statistical Association, New 
York, December 28, 1941. 

1 In the formula given, the number of elements is assumed to be the same for all clusters. Actually 
sampling units will vary in size, and the variance of a sample estimate must take account of the vari- 
ability in the size of the cluster. If the average size of the cluster is NV, then a first approximation to the 











variance when clusters are the sampling units is PO 
iV 
> oo sa 
M—m PQ DoiNsiNs — 1) ct ea 
“_——-] 1 +—————_ | where p9j = . 
M-1 mN MN PO 


The error in this approximation is given exactly by the expected value of 
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sampling units. The variance of a sample proportion is given by the 
formula: M—m PQ 


2 . 1 N-1 
M-—1mN + af )| 





Cp = 


where 
N =number of elements per cluster, 
P=proportion of elements in the stratum having a particular prop- 
erty, 
M =total number of sampling units in the entire stratum, 
m=number of clusters sampled, 
p=proportion of elements in the sample having a particular prop- 
erty, 
p=intra-class correlation between elements in the sampling unit, 
= E(x;;—P)(x,—P)/E(x:;—P)*, where the symbol £ preceding a 
quantity denotes the expected value. When evaluated for the 
finite population p is equal to 


E (P;-—P)? DPA; [ee 


M ~ M(N —1) 


The summations are over all sampling units in the stratum. 

The first factor, (M—m)/(M—1), in the above formula for the 
variance is the finite population correction. The second factor PQ/mN, 
is the variance of a sample proportion if mN elements are sampled inde- 
pendently at random, with replacement. The third term is the factor 
which measures the contribution to the sampling variance of cluster 
sampling. If N =1, this third term becomes unity, and we have left the 
regular formula for sampling individuals at random. If N is greater than 
1 (and M is large), we have p(N —1) as the relative change in the sample 
variance from the variance obtained by sampling individuals at random. 
The influence of relatively small values of p, when N is large, is very 
striking. For example, if N is 100 and the correlation is only .05, the 
variance of a sample proportion is six times the variance obtained by 
sampling individuals. The relative efficiency in this case is one-sixth. If 
N is 1,000 and the correlation is .05, the variance is fifty times the 
variance obtained by sampling individuals. 

For most population and housing items the correlation decreases as 
the size of the sample cluster increases. But usually the decrease in p is 
at a less rapid rate than the increase in N, so that, ordinarily, increases 
in the size of cluster lead to substantial reductions in efficiency. This 
will be illustrated later. 

While usually the intra-class correlations encountered in practice are 
positive, and therefore the sampling of a cluster of elements is less 
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efficient than the sampling of individual elements, many important 
exceptions to this statement may be found. 

Let us describe a physical situation which brings about a negative 
correlation, and therefore greater relative efficiency for a sampling 
unit containing a cluster of elements than for a single element. Assume 
that we wish to estimate the proportion of males in a population. First, 
let us restrict ourselves to 4-person households, each consisting of a 
husband and wife and two children. We shall assume that there are as 
many households in which both children are male as there are in which 
both children are female, and that these constitute half of the total 
households. The other half of the total households contain one child of 
each sex. This assumption agrees fairly well with the actual composition 
of 4-person households. The intra-household correlation for this as- 
sumed population is —% or approximately —.17. This negative cor- 
relation reduces the variance when households are the sampling units 
to one-half the variance obtained when individuals are the sampling 
units, and hence the household is approximately twice as efficient as a 
sampling unit of a single person. 

Physical situations for which the intra-class correlation is negative 
can be generalized as follows: If it is observed that an element in a 
cluster has a certain property, then it is less likely that the next element 
observed will have that property if it came from the same cluster than 
if it came from any other cluster. 

Of course, in any actual population, households are not of the same 
size and do not follow exactly the sex distribution given in our hypo- 
thetical example. Results from actual observations, however, do not 
differ much from the results of our illustration. As examples, results are 
presented for two counties, one in Iowa and one in New Hampshire, 
each stratified by rural and urban within the county. In both the rural 
and urban parts of these counties we found that for estimating the sex 
distribution, the household sampling unit was approximately twice as 
efficient as the sampling unit of one person. 

There are other characteristics for which the correlation between 
members of a household usually will be negative and for which the 
household will be a more efficient sampling unit than the individual. A 
similar situation, for instance, holds for the estimation of the proportion 
of persons 14 years old and over that are in the labor market. For ex- 
ample, in the county of Iowa considered above the relative efficiency 
for this characteristic was 1.4 in the urban part and 2.2 in the rural, and 
the corresponding values for the New Hampshire county were 1.6 and 
1.5. 

For practical purposes a sampling unit as small as a household may 
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not be administratively feasible. Moreover, the efficiency of sampling 
units for estimating the proportion of males in the population, or the 
proportion of persons in the labor market, is not typical of most popula- 
tion and housing characteristics. It is of practical importance to in- 
vestigate efficiency of sampling units for other statistics and for clusters 
of elements larger than a household. 

Results of analyses indicate that for most population and housing 
items a large size sampling unit is considerably less efficient than a small 
one. Such results were obtained, for example, from an analysis of 1939 
data from Wheeling and Philadelphia for samples stratified by census 
tracts. This analysis shows that, for estimating the proportion of per- 
sons in specified age groups, say ages 5-14, blocks averaging between 
150 and 200 persons, as sampling units, would be 3 to 3 as efficient as a 
sampling unit of one person. 

For estimating the proportion of dwelling units that are owner- 
occupied, the block as a sampling unit in these two cities was found to 
be } to 3 as efficient as a single dwelling unit. This loss of efficiency 
arises from the fact that within a stratum most of the dwelling units in 
some blocks may be owner-occupied, while most of the dwelling units in 
other blocks within that same stratum may be tenant-occupied or 
vacant. 

The efficiency of the block is quite different for estimating moderate 
vacancy rates. For example, in the same cities the block was found to 
be nearly as efficient as a household for estimating strata vacancy rates 
less than .02. Its efficiency decreases to approximately 3/10 to 7/10 for 
estimating vacancy rates over .02. These results arise from the fact 
that, at least for these cities, in 1939, the intra-block correlation for 
moderate vacancy rates is close to 0.while for vacancy rates above, say, 
.1, the correlation is relatively high. 

In rural areas and small cities, segments of enumeration districts 
may serve as the sampling units. For estimating the proportion of 
males 5—14, in rural areas within counties, a cluster consisting of five 
households, or 20 persons, was found to be .8 as efficient as one person, 
clusters of 10 households slightly less, while an entire enumeration dis- 
trict averaging 250 households was found to be only 1/20 to 1/10 as 
efficient as one person. 

The loss of efficiency with an increase in the size of sampling unit is 
particularly pronounced in estimating the proportion of dwelling units 
that are owner-occupied. The efficiency of a segment containing five 
households was about 8/10 that of a single household, and dropped to 
1/10 when the enumeration district was considered as the sampling 
unit, and in some instances as low as 1/100. 
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It is to be pointed out that the relative efficiencies of different sam- 
pling units are not independent of the system of stratification. 

The above results are tentative, being based on only small scale ex- 
periments, but they give a general idea as to the relative efficiencies of 
different sizes of sampling units for estimating population and housing 
items. They are now being extended in a WPA project which the 
Bureau of the Census is sponsoring in New York City. The study is 
based on more than 1,000,000 names selected from the 1930 Census 
schedules, and approximately 500,000 names from the 1940 schedules 
drawn from cities and counties throughout the United States. 

The investigations are being extended not only to alternative random 
sampling designs but also to systematic designs such as taking every 
n-th person, or household, or block within a stratum. Thus, detailed 
information will become available concerning factors which influence 
the choice of a sampling design, such as gains from stratification, the 
utility of sub-sampling, and the effect of variability in the sizes of the 
sampling units. The results of the analysis of 1930 and 1940 data and 
some less extensive results for intra-census years will make it possible 
to determine the relative temporal and geographical stability of some 
of the factors which are involved in the sampling theory. Thus, the 
study of the relative efficiencies of different sizes of sampling units is 
only one phase of this WPA study. 

We shall conclude with a word about the choice of a mathematical 
model. The model we are now using is a finite population, and the vari- 
ances and correlations are evaluated for the finite population. There are 
other models, that might have been used, among which the one posed 
by Cochran, and by Yates and Zacopanay, is outstanding. As com- 
monly used, the latter model assumes that the finite population is a 
sample from an infinite population; and if the population is divided 
into clusters, each element can be expressed as the sum of two quanti- 
ties, one of which is constant for all elements in a cluster but varies in- 
dependently from cluster to cluster, the other varies independently 
within clusters. This model, however, does not permit negative cor- 
relation, and hence a cluster of elements according to this formulation 
can never be more efficient than a single individual. This is not identical 
with some of the physical situations given above. 

Suppose that the finite population within which we are sampling 
consists of M sampling units, each unit consisting of N elements. Sup- 
pose further than m such clusters are sampled. Then this model leads to 


(M — m) { o?? ro \ 
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as the variance of the sample proportion, p, around the finite population 
proportion; where o;? is the variance of the quantity which is constant 
for all the elements within a cluster but varies from cluster to cluster, 
and og,” is the variance of the quantity which varies within clusters. 
Now suppose that mN elements are sampled individually. Then the 
variance of the sample proportion, p’, around the finite population pro- 


portion is 
(M —m) o? N(M — 1) 
op? = ————-— where o? = —————<2;’+ ¢,?. 
Mm N MN -1 


It can be shown that o,?/c,'* cannot be less than 1, and therefore, under 
the analysis of variance formulation, a sampling unit consisting of more 
than 1 element can never be more efficient than a sampling unit of a 
single element. This is in contradiction, as illustrated earlier, to the 
physical situation where the intra-class correlation between elements 
within a sampling unit is negative. A modification in the model, such as 
the one Yates and Zacopanay made to take care of the so-called “Com- 
petition” between elements within a sampling unit, would be necessary 
in order to have a model which more closely corresponds with all 
possible physical situations. 











RECENT DEVELOPMENTS IN SAMPLING 
FOR AGRICULTURAL STATISTICS* 


By Grorae W. Snepecor, Jowa State College, and 
Arnotp J. Kina, U. S. Depariment of Agriculture 


UR TITLE is broader than the subject matter we propose to discuss. 

We shall limit our remarks to recent developments in the research 

conducted at Ames, Iowa, by a group of representatives of the Agricul- 
tural Marketing Service and Iowa State College. 

Investigations in sampling are divided broadly into two categories: 
those pertaining to somewhat extensive surveys and those of the more 
restricted kind associated with experimentation. Although we have not 
recently been active in the study of experimental design, Cochran, Aut- 
rey and Cannon! have given an account of a design for a switch-over 
type of experiment in which three or four treatments are administered 
successively to each experimental animal. This plan makes it possible 
to estimate carry over effects and to adjust for them, thus providing 
accurate comparisons of the results of the treatments and unbiased esti- 
mates of the experimental errors. The design is especially valuable in 
experiments where the milk production of dairy cows is the variate in- 
vestigated, because due allowance is made for decreasing flow with ad- 
vance of the lactation period. Since three rations were to be fed to eight- 
een cows, each for six weeks, the cows were divided into six groups of 
three so that the members of a group were about equal in known per- 
formance. The three cows of each group were given the three rations in 
sequences forming a Latin square. The use of a pair of complementary 
3X3 squares, three groups being assigned to each, provided the adjust- 
ment for carry over effects. The solution is effected by applying the 
principle of least squares to equations in which the observed milk yield 
of any cow is expressed as a linear function of the effects of the cow’s 
yielding ability, the period, the current and previous rations, and the 
experimental error. The design attained a satisfactory precision in this 
feeding experiment, the standard error being 1.5 per cent of the mean. 

Turning now to the more extensive types of sampling in agricultural 
statistics, we consider first the work which Messrs. Jessen, McCarty 
and Houseman have been doing, in which they have investigated the 
impact of cost on sampling design. The maximization of information 
for a set total expenditure may lead to notably different designs from 
those set up from no other than statistical considerations. The proced- 

* A paper presented at the 103rd Annual Meeting of the American Statistical Association, New 
York, December 28, 1941. 


1 “A Double Change-over Design for Dairy Cattle Feeding Experiments,” by W.G. Cochran, K. M. 
Autrey, and C. Y. Cannon, Journal of Dairy Science 24: 937, November 1, 1941. 
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ure which has been used is to derive not only a variance function but 
also a cost function, then minimize the former for fixed values of the 
latter. Two examples can be given. 

Jessen? has examined the efficiency of a sample of some 800 Iowa 
farms, the variates being numerous items of agro-economic interest 
such as acreage, production, income and expenditure. The sampling 
unit in this survey consisted of the farms for which farmsteads lay in a 
quarter section, this unit lending itself conveniently both to random 
selection and to expansion of the sample means into state totals. The 
time consumed by each questionnaire was about an hour. From exami- 
nation of the variance function alone, it was evident that in this survey 
the quarter section sampling unit was the most efficient of the grids, 
but that the individual farm would be advantageous as a unit if the 
difficulties of sampling, expansion, etc., could be avoided. 

The consideration of cost revealed that with smaller total expenditure 
and shorter questionnaires larger sampling units would be more 
efficient. Let us consider each of these conditions. High costs of travel 
require larger sampling units. Although this increased taking of sched- 
ules in each chosen locality is statistically less efficient than the more 
diffuse placement of smaller units, it is economical of mileage. Hence, it 
is efficient to sacrifice some information for each schedule in order to 
obtain a greater number of returns cheaply. Similarly, short question- 
naires make for larger sampling units, because, the cost per schedule 
being small, it is possible to secure many in every location. The increase 
in the number of schedules thus obtained compensates somewhat for 
the lower statistical efficiency per schedule. More restricted funds for 
sampling likewise force the taking of larger as well as of fewer sampling 
units. Thus, information per unit, a8 well as total information, is sacri- 
ficed to cost. 

This finding emphasizes the desirability of small sampling units for 
the long questionnaires usually required in surveys such as those taken 
in farm management research. Here the individual farm is usually indi- 
cated as the most efficient unit, and may also be the most practical 
one if ways can be found to make effective random choice. This is 
especially true if expansion of the sample means is not desired. 

A second example of a sample cost study is reported by King, 
McCarty and McPeek.’ This study is based on the 1940 pre-harvest 
wheat survey in Kansas, a route sampling in which the sampling unit is 


2 “Statistical Investigation of a Sample Survey for Obtaining Agro-economic Facts,” by Raymond 
J. Jessen accepted for publication as a research bulletin by the Iowa Agricultural Experiment Station. 

3 “An Objective Method of Sampling Wheat Fields to Estimate Production and Quality of Wheat,” 
by Arnold J. King, Dale E. McCarty, and Miles McPeek, accepted for publication as a U.S.D.A. 
Technical Bulletin. 
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designated as one field to each mile of wheat along a checkerboard 
route. In every such field two patches of wheat, each of about one five- 
thousandth of an acre in area, and selected at random, were harvested. 
The Kansas sample comprised 1,100 fields. 

The variance function set up by Mr. E. E. Houseman for this study 
included not only the variance of the stratified sample of acre yields, 
but also the variance of the estimate of wheat acreage included in the 
survey. Since consideration of costs in this sampling led to a change in 
recommendations about the appropriate design, the findings will be 
described in some detail. The cost function was linear in two variables: 
first, the expenditures associated with the sampling in a field, and 
second, those incident to travel between sampled fields. When cost was 
taken into account, it was found that because of the low cost of travel 
as compared with high laboratory cost of processing the samples for 
yield and quality, the efficiency of the sample could have been in- 
creased by 122 per cent over that of the sample as actually taken. 
Before the survey, little information on cost and variability was avail- 
able, so the choice of interval between fields sampled and the distance 
to drive was made only by approximation. Upon considering cost it 
was found that the 122 per cent increase in efficiency accrued from 
taking only one unit per field rather than two, from increasing the inter- 
val between the fields sampled, and from expending the money by more 
than doubling the length of the miles traveled and increasing the num- 
ber of fields sampled from 1,150 to 1,250. It should be explained that the 
advantage of increasing the length of route lies in the assumptions that 
total acreage is estimated by the ratio of wheat frontage to total front- 
age, and that the variance of this estimate is inversely proportional to 
the distance traveled—assumptions which have been found not un- 
reasonable by W. A. Hendricks. 

Another investigation, in character not unlike the cost study, relates 
to all those inquiries involving the values of two or more variates— 
usually many of them. Since each variate has a variance peculiar to its 
own distribution, to obtain the most efficient allocation of the sampling 
to the several strata it is usually necessary to allocate separately for 
every one of them. Miss M. L. Bucher is examining a compromise allo- 
cation which promises satisfactory results. This is reached by maximiz- 
ing the sum of the amounts of relative information in the several 
variates. By relative information for each variate is meant the ratio of 
the information in the sample with the compromise allocation to that 
in a sample with optimum allocation. Neyman‘ found that this opti- 

4 “On the Two Different Aspects of the Representative Method; The Method of Stratified Sampling 


and the Method of Purposive Selection,” by Jerzy Neyman, Proceedings of the Royal Statistical Society 
97: 558, 1934. 
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mum allocation for a single variate is that in which the number of 
sampling units for the ith stratum is proportional to N,o;. We have, 


then, 
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where V, and Vj are the variances in the compromise sample and the 
optimum sample, respectively, and n; is the size of sample in the ith 


stratum. 


The maximization of the sum of the amounts of the relative informa- 
tion leads to equations difficult to solve. In most cases tried, however, 
the third successive approximation gave satisfactorily stable results. 
We present in Table I the relative information in each of a group of 
items from two samples, listing first the relative information in the 


TABLE I 
PER CENT RELATIVE INFORMATION IN ACTUAL AND THEORETICAL SAMPLES 

















Iowa Indiana 

Actual | Theoretical Actual Theoretical 

sample sample sample sample 
All corn 98.36 98.80 92.56 96.96 
Corn grain 97.89 98.20 92.00 96.07 
Silage 84.73 81.28 79.29 82.30 
Fodder 73 .37 69.33 64.54 72.41 
All oats 97.06 98.28 87.88 93.05 
Oats grain 96.44 97.38 81.01 92.13 
Barley grain 61.28 71.77 67.88 72.90 
All wheat 71.40 75.55 92.10 95.08 
Winter wheat grain 66 .67 68.56 92.17 95.19 
Summer wheat grain 58.29 69.63 
Rye grain 67.56 70.42 83.76 93.22 
Popcorn 35.92 44.01 
All soybeans 94.26 90.69 85.53 94.69 
Soybeans grain 89.41 86.63 77.24 87.23 
Soybeans hay 98.08 95.39 94.04 97.76 
Potatoes 32.51 38.07 41.99 53 .66 
Flax 64.24 73.28 
Alfalfa hay 97.16 97.09 94.05 85.80 
Clover timothy hay 87.52 79.33 98.71 91.37 
Tobacco 49.19 62.38 
Cowpeas 51.29 64.04 














samples as taken, and second that in samples with maximum sum of 
relative information. The compromise allocation produces an increase 
in the relative information of all of the poorly estimated items, with 
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corresponding decrease in only a few of those well estimated, a compro- 
mise which seems reasonable. 

The value of this research lies not so much in the compromise 
reached, in which many items still are poorly sampled, but in the isola- 
tion of those items which cannot be well estiznated along with the 
majority. The segregation of these items gives the sampler the choices 
of omitting them from the schedule, of proceeding with full knowledge 
of the small amount of information available, or of setting up separate 
samplings designed to elicit required information about them, 

We turn now to another type of inquiry. Mr. J. R. Goodman has 
been working on an application of the double sampling technique in 
the estimation of corn yields from route survey data. The yield esti- 
mates resulting from this objective sampling are based upon two fac- 
tors: (1) average number of ears per unit area, and (2) average dry 
weight of kernels per ear. The sampling procedure follows the principles 
laid down by the pre-harvest wheat surveys, with stops made at regu- 
lar intervals along the route traveled. The point of entry of the field 
is selected as nearly as possible at random and the sampler proceeds 
twenty rows into the field in order to eliminate border effect. Within 
the field the sampling unit for the number of ears is a ten-hill area, 
that for size of ears (dry weight of kernels per ear) is a single hill. The 
ears from this one hill per field are measured, harvested, and brought 
to the laboratory for determination of dry weight of kernels per ear. 
In contrast with this expensive procedure, counts of ears can be made 
at little cost; hence, three sampling units for this variate were located 
in each field sampled. 

The high cost of making dry weight determinations suggested the 
possibility of a double sampling in which ears would be measured in 
many fields but harvested in only a portion of them. From ear measure- 
ments taken in this and a number of earlier surveys, comparison could 
be made between the sampling as it was done and the proposed double 
sampling. It was known that the product of length times diameter of 
ear is highly correlated with the dry weight of kernels; hence, the dry 
weight of kernels per ear could be estimated by the formula 


Ey _ Ve + b(%z = ,) 


where 7, is the average dry weight of kernels for the small harvested 
sample Y, 
zr is the average size (length Xdiameter) of ear for the larger 
sample in which measurements only are taken 
&, is the average size of ear for the small sample 
and bis the regression coefficient for the regression of y on z. 
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The variance of the estimate is given by the formula 


V(x) = ox*| (= 9%) {—\ +=] 


where p is the correlation between the size of ear and the dry weight 
of kernels in the population 
n=the size of the small sample 
and N=the size of the large sample. 
The formula’ 


V(x) =F a {4 1 147] 
lias n—2 ' n N- n(n — 3) N 





gives an estimate of the average variance in double sampling, based on 
the small sample values for mean deviation from regression, and using 
the expected value for (4: —2,)’. 

Since data were available for two states, Iowa and Illinois, we esti- 
mated in each of them the variance of Hy for a double sampling in 
which the number of dry weight determinations, n, was 50, while the 
fields with ear measurements, N, was 200. In each state the relative 
standard error (coefficient of variation) turned out to be about 23 per 
cent. Results of the investigations are indicated in Table II. While 
more fields would be visited in the double sampling, only 50 dryweight 
determinations would be required instead of 160. The saving in labora- 
tory costs more than compensates for the additional field measurement. 
Hence, it appears that double sampling may prove advantageous in 
the route survey work on corn yield. 


TABLE II 
VALUES OF n AND N FOR SAMPLINGS OF EQUAL EFFICIENCY BY TWO METHODS 











n N 
Method Determinations of Ear Total fields 
dry weight measurements 
Simple sampling 160 0 160 
Double sampling 50 200 200 





The routine procedures of such agencies as the Census, the Bureau of 
Agricultural Economics, and the Division of Agricultural Statistics 
involve sampling repeated at regular or irregular intervals. Thus, the 
question of the efficiency of matching all or part of the sampling units 
in a later sampling with those in an earlier has received much atten- 


5 Developed by Professor W. G. Cochran. 
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tion. We have made two attacks on the problem with results that seem 
informative. 

Jessen® Gesigned his 1939 sample so that approximately half of his 
sampling units were drawn at random (within the strata) from those of 
1938. He first considered the efficiency with which means in 1939 were 
estimated from this incompletely matched sample as compared with 
one wholly independent. The item means of the matched portion of the 
1939 sample were adjusted by use of their regression on the 1938 means, 
and the variance of these adjusted means computed. The 1939 sample 
thus furnished two independent estimates of the population mean, one 
from the matched half and a second from the unmatched, the variances 
of the two estimates being different. The population mean was then 
estimated by weighting the means of the two halves each with the 
reciproca! of its own variance. For 14 items in the questionnaire, the 
relative efficiency of the half-matched sample as compared to one com- 
pletely unmatched ranged from 122 to 145 per cent—if correlations had 
been perfect in this 50 per cent matched sample, the gain would have 
been 50 per cent for all items. 

Another problem considered was that of determining the optimum 
allocation of sampling units among the three categories of a sampling 
design involving incomplete matching: (1) the first year’s sample size, 
(2) the matched sample of the subsequent year, and (3) the unmatched 
sample of the subsequent year. It was assumed that the population 
variance was the same at the two samplings and that the sampling units 
were obtainable at equal and constant unit costs. For several values 
of the population correlation, p, and for a sample of 1,000 the first year, 
the following were the values of the matched and unmatched portions 
of the second year’s sample: 


p=+0.5 p= +0.9 p= +0.98 
Matched 498 443 349 
Independent 431 193 70 
Total 929 636 419 


It was found that if there is no correlation, it is a matter of indiffer- 
ence whether matching is done or not, but the second year’s total 
sample must be the same size as the first, 1,000 each year. The table 
shows that the gain in size of total sample would be pronounced only 
for rather high correlations, and that some independent samples are 
needed no matter how high the correlation. Clearly, under the condi- 
tions of this sampling, matching close to half of the second year’s 
units leads to a saving in cost. 

Loc. cit. 
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The conditions leading to this result should be emphasized. About 
one-third of the sampling units bore no farmsteads, so that the values 
of both variates in the regression were zero. This led to higher correla- 
tions than might ordinarily be encountered. 

In quite a different situation, the question regarding the efficiency 
of matching crop acreages has been investigated by Mr. Houseman. 
He worked with returns from the inquiries distributed by rural mail 
carriers for the Agricultural Marketing Service in the Department of 
Agriculture. It has been the practice in the Agricultural Marketing 
Service to list separately the farmers reporting for two years in succes- 
sion. The matching of these farms and the sending of follow-ups to 
those who do not report run into a considerable cost. The problem was 
to determine the extent to which this separate listing improves the 
estimate and to learn if this is an efficient way to spend the money. 
Houseman finds that for estimating acreages in Iowa the present 
method of matching farms is of practically no value. Also, because of 
correlation between the matched farm estimate and the more accurate 
ratio to land estimate which is made from the data, the matching 
cannot at best supply much additional information. In this kind of 
investigation, it is rather important that proper weights be used in com- 
bining the two estimates; otherwise, the use of the matched farms may 
result in a loss of information. 

We have thus reached opposite conclusions about the value of match- 
ing in two instances of agricultural sampling. Both results have been 
somewhat surprising. Apparently the complex conditions surrounding 
such samplings will require many individual investigations into their 
efficiency. 














THE MEANING OF PRODUCTIVITY INDEXES* 


By W. Duane Evans Anp Irvine H. Srece.t 
U. S. Bureau of Labor Statistics 


OLLOWING the 1929 collapse, much attention was focussed on the 
anon of increasing labor productivity, mainly because of its close 
association with the problem of unemployment. More recently, the 
center of interest has shifted. Today we are striving to combine our 
human and material resources in such a manner as to maximize our 
production of war items without at the same time curtailing danger- 
ously the manufacture of civilian essentials. Every improvement in 
productivity, wherever it occurs, contributes to this end. Later, when 
the immense task of post-war readjustment must be undertaken, pro- 
gressive productivity increases may perhaps again be regarded as not 
an unmixed blessing. Because of these increases, we must achieve a 
higher scale of living than any we have ever before enjoyed, or face the 
prospect of persistent unemployment. 

In recognition of this continuing interest in labor productivity, its 
background, and its implications, the Congress recently authorized the 
establishment in the Bureau of Labor Statistics of the Productivity and 
Technological Developments Division. This Division has, among its 
other activities, undertaken the continuation and extension of certain 
studies made by the National Research Project of the Work Projects 
Administration. It is engaged in the construction of index numbers of 
productivity and unit labor cost for an increasing number of industries. 
In addition to maintaining these quantitative historical records, it is 
endeavoring through field studies to ascertain unit labor requirements 
in selected industries. It is also collecting information on current tech- 
nological and related developments which may provide some clue as 
to the future course of productivity. 

To this new Division, employees of various branches of the govern- 
ment service and representatives of labor, management, and the public 
have been turning in increasing numbers for information and statistics 
relating to productivity. Through such daily contacts, we have been 
able to learn at first hand something about the demand side of the mar- 
ket for productivity indexes. We have also become aware of certain 
misconceptions which are prevalent among productivity-index con- 
sumers regarding the nature, proper use, and limitations of such meas- 
ures. In this paper, we discuss certain points which should be taken into 
account in the interpretation of the types of productivity measures 
usually constructed. 


* A paper presented at the 103rd Annual Meeting of the American Statistical Association in joint 
session with the American Association for Labor Legislation, New York, December 29, 1941. 
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A theoretical point which appears most puzzling to lay minds is the 
multiplicity of possible productivity indexes for, say, a manufacturing 
industry. Most consumers of productivity indexes approach us with 
the firm conviction that there must exist a unique and unequivocal 
productivity index referring to the particular segment of economic ac- 
tivity in which they are interested. To shake this conviction however 
so slightly, we are usually obliged to fathom the depths of our resource- 
fulness—and, sometimes of our inquirer’s patience. 

Without going into the history of a controversy which once raged 
among statisticians themselves, we note the cardinal fact that, even 
with ideal data, a number of plausible productivity indexes may be 
constructed. Our choice is reduced to but one of these many alterna- 
tives only when the question asked about productivity change is so 
specific as to be equivalent to a verbalization of only one of the many 
possible indexes, thus precluding all indexes other than that particular 
one. Even if we restrict ourselves to the ordinary weighted aggregative 
type of index numbers, we have a whole family of permissible measures, 
each answering a significant variant of the same fundamental question. 
Each variant depends on the particular complex of quantities chosen 
for the products included in the productivity index, and the number of 
possible quantity complexes, real and hypothetical, is without limit. 

In reply to a more sophisticated inquirer, we may resort to a sym- 
bolic demonstration. To simplify the discussion, we turn from produc- 
tivity to the unit labor requirement, which is the reciprocal of produc- 
tivity. For a single uniform product, the unit labor requirement for 
any particular time is the labor consumed per unit of output of the 
specified good; or, what amounts to the same thing, the ratio of the total 
labor required for the production of a given volume of a homogeneous 
good to the given volume of that good.’ 

The unit-labor-requirement index for a single homogeneous product 
.3 merely the ratio of the unit labor requirements for the times ¢; and 
to, where t) denotes the base period.? Symbolically, this may be ex- 
pressed as follows, where J, represents the index of unit labor require- 


1 The preferred measure of labor is generally man-hours rather than the number of men. As is 
pointed out later, all labor time is of necessity regarded as additive; the nature of the available statistics 
usually does not permit any distinction to be made between hours of different intensity or hours of dif- 
ferent kinds of workers. 

2 It should be noted that productivity indexes as usually constructed reflect fluctuations in the 
degree of capacity utilization, as well as influences of a more permanent character. For various purposes, 
it would be desirable to construct productivity indexes which would be independent of changes in the 
degree of capacity utilization. Such indexes by inference would involve, in both numerator and de- 
nominator, estimates of unit labor requirements at the same operating level. The unit labor requirements 
would be wholly hypothetical if the operating level assumed for the comparison differed from that 
actually attained. Since, in general, the data available do not permit the construction of such measures, 
the discussion in the text is limited to the more usual indexes. 
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ments, J, represents the productivity index, and r; and ro denote the 
unit labor requirements at times ¢; and to, respectively: 


Sis de ae eee (1) 


It may be observed that the index is also equivalent to the ratio of the 
total amount of labor required to produce any specified volume of the 
good in question at ¢; to the total required for the same volume at fo. 
This has been shown in equation (1) by introducing qg., which represents 
the specified volume, and m,, which denotes the required amount of 
labor. It should be noted at this point that, whatever the quantity ¢., 
the index for one product is invariant. 

For the more important case of an industry producing a number of 
products, we need merely relate the total volume of labor required to 
produce a given complex of quantities at ¢;(M,;) to the total volume 
required for the same complex at to(M.0). We may represent such an 
index for n goods as follows: 


M:; a Dd mi = Dd ari 


M. n n 
: Zz. ™Mzo bm zl 0 


The totals are, of course, equivalent to the sums of the totals for the 
individual products. 

Now, there is a very important difference between the labor require- 
ment (or productivity) index for a group of products and the labor 
requirement (or productivity) index for a single product. An index for 
one product, as we have already observed, is invariant since it depends 
in no way on the quantity of output assumed. An index for many 
products, however, does vary according to the quantity complex as- 
sumed. Now, the quantities for ¢; (i.e., the g-=q:) generally give a dif- 
ferent result from that given by the quantities for fp (i.e., the gz =4o); 
again, hypothetical quantities may give still different results. In some 
cases, the differences are unimportant; in others, they may be consider- 
able. Which of the infinite number of possible indexes is correct? It all 
depends on the quantity complex one has in mind. If one does not 
specify a particular quantity complex, none of the indexes is necessarily 
best, and there is no basis for choosing one above all the others. 

The bald question, “How much has productivity increased in a given 
multi-product industry?” may be compared with the question, “How 
much larger is one house than another?” A variety of answers to the 
latter question might be given—depending on whether the number of 


I, = (2) 
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rooms, the cubic space enclosed, the ground area covered, or the con- 
struction cost is adopted as a criterion. In the same way, the former 
question has no single numerical answer unless a particular quantity 
complex is specified as the desired criterion. 

We are frequently asked to appraise productivity tetenes constructed 
from actual data. Almost invariably, the formulas used differ from those 
we have discussed above and the methods are less direct. The available 
data, moreover, are not complete, nor are they perfect within their 
restricted compass. The net result of compromise, assumption, substi- 
tution, ingenuity—and, sometimes, vagueness of purpose—is seldom 
ascertainable. 

It is essential before attempting to evaluate an actual productivity 
index to know what formula is being approximated. The selection of a 
formula, however, is not often a “conscious” act. Availability of data is 
usually the factor which determines the choice. 

Equation (3a) represents the general form of a proper productivity 
index. In it, the quantities of the individual goods involved, the q:, 
may be real, referring to actual production in any period of time, or 
hypothetical.'In equations (3b) and (3c), the quantity complexes are 
those of the base period, é, and the index period, ¢;, respectively. To 
many, these latter forms appear inherently more “reasonable” than 
those involving other quantity complexes. 


1 rs 
rz > ders 
2 
Ipo = Liao (3b) 


pe dori 
) q:To 


Ii = — (3c) 
>» QiTi 

The form indicated by equation (3c) is the one usually chosen, con- 
sciously or otherwise, for actual evaluation of a productivity index. The 
evaluation of equation (3a) or (3b) implies knowledge of the unit labor 
requirements (or numbers proportionate to them) for all the goods in- 
volved for each of the years. In contrast, the individual unit labor 
requirements for only the base year are needed for equation (3c); the 
denominator may generally be obtained directly as total man-hours of 

labor expended in the period ¢;. 





Ip: = 
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Estimates of the unit labor requirements in the base period are some- 
times available, perhaps from the results of sample field studies. Usu- 
ally, however, the available figures do not cover all the goods produced 
by an industry. If the ro cannot satisfactorily be estimated for all 
products, equation (3c) will not give an index of unity for the base 
period. It may, however, be adjusted as follows to achieve this result: 


n—z 


y oro ; pe 9:70 


will D> aro : 


> QiTi > Goro > QT 


Here the symbol z is used to denote the products for which unit labor 
requiremenis in the base period are not available. 
Now, equation (4) may be rewritten as follows: 


Is’ (4) 





,_ Late / Liaw 


 » Goro p Ie QoTo 


In this form, the numerator is a production index (aggregative form) 
for the several products with ry) weights. The denominator is the index 
of total man-hours for all the products. The quotient form of a produc- 
tivity index is very common, and most actual productivity indexes are 
derived in this form.* 

But our retreat from precision toward approximation does not end 
here. Frequently, estimates of the ro are not available for even a few 
products. Consequently, those who construct production indexes to be 
used in measuring productivity generally substitute other weighting 
factors more or less related to unit labor requirements. Unit labor costs 
are regarded as a first approximation, since they will be proportional 
to unit labor requirements if average hourly earnings in the production 
of the several goods considered are the same.‘ These weights also are 
seldom available, so value added by manufacture per unit of product, 
if it is available, may be used as a secondapproximation. In this case, the 





Ips (5) 


3 Usually, the production and man-hours indexes are not comparable in scope for the additional 
reason that the quantities entering into the production measure refer to output of all establishments 
while the man-hours index is restricted to the establishments in an “‘industry.’’ Some investigators, like 
Dr. Fabricant (in Output of Manufacturing Industries: 1899-1937) prefer to make a formal value adjust- 
ment by the use of Dr. Mills’ “‘value-adequacy ratio” or its equivalent. By such an adjustment, they 
hope to correct for the omission of the z products from the production index and for all other differences 
in scope between the production and man-hours indexes. 

‘In this paragraph and the following, a discussion of the condition of equivalence of indexes with 
different sets of weights is, for simplicity, restricted to the case of proportionality. Proportionality, 
however, is merely a sufficient and not a necessary condition; it may be shown, for example, that equality 
results whenever certain correlation coefficients reduce to zero. (See I. H. Siegel, this Jounnat, Sep- 
tember 1941, pp. 343-350, and December 1941, pp. 519-524.) 
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additional assumption is made that wages constitute the same propor- 
tion of value added by manufacture for each of the products. Unit value 
is the next step in the line of approximations; the validity of its use 
depends, in addition to all prior assumptions, on the constancy from 
product to product of the ratio between value and value added. Unit 
value is probably the most commonly used weighting factor, since it is 
frequently available for the more important products of an industry 
from the Census of Manufactures. When unit values are lacking, re- 
course may be had to wholesale prices as weights. These, of course, 
will be influenced by the additional factor of distribution costs. 

It thus comes about that production indexes constructed for measur- 
ing productivity changes are frequently like indexes constructed for 
measuring production per se; the latter often are of the aggregative 
form and also embody pecuniary weights, though by choice rather 
than necessity. Hence, a much more usual approximation than (5) is 
the following: 


_ Yaw / Dar 


n—z 


> Jovz pb Joro 


where the v, are substitute weights, usually unit values for one or more 
years. 

The widespread and unfortunate assumption that a productivity 
index can be satisfactorily obtained by relating any production index 
to a man-hour index probably has its origin in the form of equation 
(5). Needless to say, unless we are to revise our basic notions of labor 
productivity, the result will be valid only when the production index 
employed is a satisfactory approximation to the proper aggregative 
production index with labor-requirement weights for all products. 

The approximative formulas given above are by no means exhaus- 
tive. Some of the production indexes actually used in constructing pro- 
ductivity measures are not of the weighted aggregative type, but, 
rather, are geometric means of relatives or are of the unweighted aggre- 
gative type. Some indexes are based on substitutes for output alto- 
gether, such as sales, shipments, or consumption. Finally, there are 
many problems of chronological continuity, which necessitate various 
adjustments; such adjustments, in effect. make the formulas actually 
used more complicated than those here shown. 

The validity of an approximative index of the kind discussed here 
depends upon how closely it conforms to the “true” index, which, ex- 
plicitly or implicitly, is as defined in equation (3c). The degree of simi- 
larity, of course, is usually unknown. If it could be ascertained in some 


I,:”" (6) 
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cases, it might provide some clue to the error to be expected in other 
cases where no direct comparison of the true and approximative indexes 
is possible. Thus, it is of interest to know whether the production index 
in (5) for a few products with ro weights adequately represents the 
index for all or most products with ro weights. It is also of interest to 
know whether substitute weights of the kind used in (6) really tend to 
he proportional to the ro, so as to give us a close approximation to (3c). 

The WPA National Research Project undertook, in the course of 
constructing its indexes, to test approximative methods wherever pos- 
sible. The opportunities were few and the tests by no means definitive. 
The results indicated that approximative indexes were adequate over 
long periods but not so trustworthy for year-to-year changes. In ex- 
treme instances, the unit labor requirements may tend to be inversely 
related to the substitute weights. In such cases, the derived productiv- 
ity index may even lie outside the range of the productivity relatives 
for the individual products. No “directly” computed productivity in- 
dex would give such a result, for such an index is always equivalent to 
‘an average of the productivity relatives for the individual products. 

A large demand exists for monthly or other short-term productivity 
indexes. Unfortunately, many obstacles lie in the way of either inter- 
preting such short-term measures properly or even obtaining satisfac- 
tory data in the first place. Consequently, we are reluctant to construct 
short-term productivity indexes and hesitate to “sanction” any referred 
to us for criticism. 

The difficulties which beset the construction of correct annual in- 
dexes also beset the construction of indexes for short periods. But there 
are other difficulties peculiar to short-term indexes which are even more 
serious. For example, the cycle of production may be longer than the 
—say, monthly—period for which the index is constructed; conse- 
quently, the labor expended in any month may correspond only partly 
to the output reported for that month. Furthermore, since it is difficult 
to obtain production series on a short-term basis, resort is very fre- 
‘quently had to substitute quantity series such as shipments or con- 
sumption.® These substitute series may give an absolutely false indica- 
tion of the short-term movements of the true weighted output. They 
may lag behind or lead true production; the magnitude and direction 
of the changes they indicate may be spurious, especially if there is 
storage between stages of production and the cycle of fabrication is 
longer than one month. 

Even if the available data are in satisfactory form, the significance 


5 In some instances, for want of something better, man-hours series themselves are used as indica- 
tors of production. 








110 AMERICAN STATISTICAL ASSOCIATION: 


of short-term productivity movements may be obscure. If an industry 
produces different goods through the year, the month-to-month move- 
ments may reflect differences in the composition of the output, as well 
as true changes in level. In any industry, and particularly in seasonal 
ones, monthly productivity changes may be dominated by changes in 
the degree of capacity utilization. In such cases, it would indeed be 
difficult to disentangle seasonal variations from longer-term trends— 
except in retrospect. Thus, it may be said categorically that any 
monthly productivity index constructed from currently available data 
should be used with caution. Preliminary investigations, however, indi- 
cate that in some cases indexes constructed on a less-than-annual basis 
may convey useful information not revealed by simple annual averages. 

The nature of an index of productivity is often misunderstood. Those 
who regard it as a touchstone are frequently chagriued to find that it 
reports the base alloy together with the gold. Some of our inquirers 
seem to believe that, since such an index is frequently called a “labor 
productivity” index, it reflects changes in output per unit of labor which 
are attributable principally to essential improvements in labor effi- 
ciency. Others tend to interpret the changes as resulting from changes 
in technology alone. Neither of these views is correct. Increases in 
output per unit of labor reflect the joint efforts of all factors of produc- 
tion; sometimes one factor may dominate and sometimes another. 

As has already been indicated, non-technological factors, such as 
changes in level of capacity utilization and changes in the composition 
of production, may influence the course of productivity. It may, per- 
haps, be considered a defect of available statistics that they do not 
permit us to construct measures which would reveal only changes which 
are of a permanent character. Capricious fluctuations in productivity 
resulting from changes in capacity utilization are of an impermanent 
character and reflect no change in the state of production techniques. 

It is important also not to overlook the fact that, whatever the reason 
for a change in the productivity level of an industry, the index is an 
average and subject to the limitations of all averages. Thus, an indus- 
try index should not be expected to depict the change occurring in any 
particular plant or branch of an industry. The mere shifting of produc- 
tion from plants at one level of productivity to plants at another may 
affect the average level for an industry as a whole. 

It is frequently assumed that rising productivity necessarily implies 
labor displacement. Though it sometimes does involve direct labor 
displacement, it may also have less drastic and more subtle implica- 
tions. Indeed, it may even go hand in hand with rising employment, as 
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it has in the rayon industry during the 1930’s and as it has during the 
expansive phases of most, if not all, other manufacturing industries. 

There is a fundamental difference between production per se and 
production as implied in a productivity index that is frequently over- 
looked. In many production indexes, final output is the only matter of 
interest. In connection with productivity, on the other hand, produc- 
tion is understood to imply the movement of specified materials 
through a given series of manufacturing operations. For example, a 
trend toward the purchase of semi-finished materials by an industry 
might properly be ignored in an index of final output. In a produc- 
tivity index, on the other hand, a spurious increase, unrelated to any 
actual technological change, might result from such a trend, unless 
appropriate allowance were made for it. 

It may also be observed in passing that there is a fundamental as- 
sumption which is seldom explicitly recognized involved in the compila- 
tion of all the common productivity indexes. It is assumed that all 
human labor is interchangeable and additive, and that no more weight 
is to be attached to an hour of skilled labor than to an hour of unskilled 
labor in building up man-hour totals. A technological change which 
merely permits the substitution of lower- for higher-paid labor does not 
affect a productivity index. 

From what has been said, it is clear that much unfinished business 
remains in the field of productivity indexes. Perhaps the major need is 
for unit-labor-requirements data covering a greater number of products. 
Such information, which is of intrinsic interest, is also essential to the 
construction of more satisfactory productivity indexes. The Bureau of 
Labor Statistics, through field studies, will continue to collect such 
data. It should be stressed that a substantial contribution to the avail- 
able body of knowledge of labor requirements could be made by persons 
in industry or by investigators in the academic field. There has been in 
recent years a substantial improvement in both production and labor 
series with respect to adequacy of coverage and the degree of detail 
shown. A continuation of this trend will make possible the construction 
of more adequate productivity measures. It is evident from the discus- 
sion in this paper that improvements in the available materials will 
call forth the application of more refined statistical techniques. 








MACHINE METHOD FOR THE EXTRACTION 
OF CUBE ROOT 


By Oris E. LANCASTER 
University of Maryland 


N A RECENT study of sequences defined by algebraic difference equa- 
l tions' the author found that a sequence of numbers defined by the 
recurrent relation 





‘ (Z + 2B ) A. ” 
” A+ .5B/ 2 


converges very rapidly to the cube root of B. That is, if A: is an ap- 
proximation to the cube root of B, then 


(= + 2B ) Ay 
Bi oO comp. bon 
A+ .5B/ 2 


is a better approximation; 


A? +2B\ As 
a (———)F 
A? + 5B) 2 


is a still better approximation; etc. These numbers approximate to the 
cube root of B much more rapidly than the corresponding numbers de- 
fined by the algorithm, 


B/A,? + 2An 
3 , 





Ann = (2) 
which is the basis of the present machine method of calculation. If two 
consecutive numbers A, and A,4: of a sequence defined by (1) agree 
in the first 7 digits, then A,+: is correct to 3i—2 digits. Whereas if two 
consecutive numbers of a sequence defined by (2) agree in the first 7 
digits, then the second number is correct to 2—1 digits. 

It is the purpose of this paper to outline a procedure to use on a calcu- 
lating machine.? The procedure given here is adapted to a ten place 
Monroe calculating machine equipped with automatic division and 
semi-automatic multiplication (use of plus and minus bars). Some varia- 
tions in technique may be necessary if other calculating machines, or 
even other Monroe models, are to be used.’ 


1 “Sequences Defined by non-linear Algebraic Difference Equations,” Annals of Mathematics, Vol. 42, 


1941, pp. 251-280. 
? This is published with special permission of the Monroe Calculating Machine Company. 
3 The author desires to express his thanks to Mr. Fred C. Diedrich for his suggestions. 
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First, commence at the decimal point and mark the number off into 
periods of three digits each. Shift the decimal point of the number so 
that it lies between the digits of the first and second period. (The deci- 
mal point of the answer can then be placed in the proper place after the 
calculation is completed.) Use the following decimal set-up 


upper-dials 7 
keyboard 7 
lower-dials 14. 


First Approximation. Mentally approximate the root. Call this value 
A,. Particular care need not be used in obtaining this estimate. How- 
ever, the closer the approximation, the fewer operations needed. 

Second Approximation. 1. Set A, on the keyboard and multiply by 
A. Copy the result on the keyboard (depress minus bar to prove cor- 
rect transfer). Clear dials and multiply by A; to produce the cube of the 
approximation. 

2. Set the base number, B, on the keyboard. Multiply by .5000000. 
Mentally note the sum of the products (numbers on lower dials). Clear 
upper dials only. 

3. With base number still on the keyboard multiply by 1.5000000 to 
produce numerator in formula. Clear upper dials and keyboard. 

4. Set sum mentally noted in step 2 on keyboard.‘ Line up carriage 
for division and push division lever. Clear keyboard and lower dials. 

5. Set A: on the keyboard and return upper dials to zero with plus 
bar. Enter 2.0000000 on the keyboard and push division lever. The 
second approximation appears in upper dials. Clear lower dials and 
keyboard. Record Az. 

Third Approximation. 1. Set the first three digits of Az on the key- 
board and return the first three digits (on left) of upper dials to zero 
with plus bar. Copy result in lower dials on keyboard and depress minus 
bar to prove correct transfer. Multiply amount on keyboard by the 
first three digits of A». Clear upper dials and keyboard. 

Continue as in other steps of Second Approximation. 

If A;and A: agree in the first three digits, then the first seven digits of 
A; are correct. (Note this does not mean that the result is correct to 
seven digits for the machine does not round the numbers and the 8th 
digit may be 5 or more. Moreover, it may be incorrect.) If A; and A» 
agree in the first two digits, then the first 4 digits of A; are correct. If 
one’s first approximation is the nearest half integer, the third approxi- 
mation is correct to the first seven digits. No more correct digits can 


4 If this sum contains four digits to left of the decimal point, shift the decimal point on the key- 
board one place to the right for the two operations in steps 4 and 5. 
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be assured with the above decimal set up. (By a modification, the 
method may be used to obtain the first nine correct digits.) 


EXAMPLE 


Consider the example given in Monroe’s pamphlet on “Machine 
Methods for the Extraction of Cube and Other Roots.” 


Ww 128.53 


First approximation, let A: =5.0000000. 

Second Approximation. 1. Set 5.0000000 on the keyboard and multi- 
ply by 5.0000000. Copy result in the lower dials on the keyboard and 
depress the minus bar to prove the correct transfer. Clear the upper 
dials. Multiply the amount on the keyboard by 5.0000000 to produce 
the cube of the approximation. Clear the upper dials and the keyboard. 

2. Set the base number 128.53 on the keyboard and multiply by 
.5000000. Mentally note the sum of the products, 189.265. Clear upper 
dials only. 

3. With the base number still on the keyboard multiply by 1.5000000. 
Clear the upper dials and the keyboard. 

4. Enter the number noted mentally in step 2 on the keyboard. Line 
up carriage for division and push the division lever. (The result is 
2.0186510.) Clear the keyboard and the lower dials. 

5. Set the approximation 5.0000000 on the keyboard and return 
upper dials to zero with plus bar. Set 2.0000000 on the keyboard and 
push the division lever. The second approximation, 5.0466275, appears 
in the upper dials. Record this result. Clear the lower dials and the 
keyboard. ; 

Third Approximation. 1. Set 5.04 on the keyboard and return the 
first three digits (5.04) of the upper dials to zero with the plus bar. Copy 
the result in the lower dials on the keyboard and depress minus bar to 
prove the correct transfer. Clear the upper dials. Multiply the amount 
on the keyboard by 5.04. Clear the upper dials and the keyboard. 

2. Set the base number, 128.53, on the keyboard and multiply by 
.5000000. Mentally note the result (192.289064). Clear the upper dials. 

3. With the base number still on the keyboard, multiply by 1.5000000. 
Clear the upper dials and the keyboard. 

4. Enter the number 192.289064 mentally noted in step 2 on the 
keyboard. Push the division lever. Clear lower dials and keyboard. 

5. Set 5.04 on the keyboard and return the upper dials to zero with 
the plus bar. Clear the keyboard. Set 2.0000000 on the keyboard and 
push the division lever. The third approximation 5.0466303 appears in 
the upper dials. Since the first three digits are the same as 5.04, the 
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result is correct for the first seven digits. Since occasionally one makes 
an error in the use of the machine the result should be checked. 


The advantage of this method over the old method is more readily 
illustrated by examples which are not so nearly equal to a perfect cube. 
A similar rule for obtaining other roots, based on the general relation 


Ant = ( )-A. 
(p + 1)An? + (p — 1)B 


could be given. This formula becomes 








1 
pe ye a. 
p-l1 p-l 
— -1 rd, . 
iptia is 
pt+l1 


when it is written in an analogous way to the formula for cube root. 
However, the author does not deem it applicable at present. 








JAMES WATERMAN GLOVER, 1868-1941 


The death of James W. Glover on July 15, 1941, was the end of the career 
of a man who contributed as much to the development of instruction in the 
mathematics of finance, actuarial science, and mathematical statistics in 
American universities as any other individual. 

He was a member of the Mathematics Department of the University of 
Michigan from 1895 to 1938, the date of his retirement, becoming a full 
professor in 1911 and later serving as chairman of his department. In 1902 
he began instruction in the mathematics of finance and insurance and under 
his direction there soon developed the broad and sound curriculum in actua- 
rial science for which Michigan became noted. For many years the annual 
examinations of the American actuarial societies have been given in Ann 
Arbor. He was one of the first in America to forsee the coming importance of 
mathematical statistics and very soon after the beginning in actuarial science, 
instruction in the related but broader subject was begun. Professor H. C. 
Carver joined the staff in 1916, and he was actively encouraged by Professor 
Glover to develop the work in mathematical statistics which has since come 
to occupy so prominent a place at the University of Michigan and which 
has added to its reputation. An early feature of instruction in these two sub- 
jects was the provision of calculating machines for the use of all the students; 
in particular, when Angell Hall was built in 1925, Professor Glover took the 
opportunity to include in it statistical laboratories equipped in a way unique 
at that time. Excellent libraries in these two fields were built up. As an ad- 
ministrator Professor Glover was successful, not only strengthening the staff 
in the subjects he was most directly concerned with, but also in a notable 
way in pure mathematics. 

Professor Glover’s own work was largely in actuarial science and popula- 
tion statistics. As early as 1896 he was consultant to the Canadian Royal 
Commission on Insurance. In 1°06 and 1907 he was consulting actuary to the 
Wisconsin Legislative Committee and to the Joint Committee on Banks and 
Insurance. These were typical of a long career as an insurance and statistical 
expert for many public and private agencies. One must mention his long asso- 
ciation with the U. S. Census Bureau, his special service to his University 
and his state with respect to the setting up of pension funds, and his extended 
participation in the affairs of the Teachers Insurance and Annuity Associa- 
tion which he served as president during the two years, 1930-1932. 

In addition to many articles, his longer published works include the espe- 
cially noteworthy U.S. Life Tables for 1890, 1901, 1910, and 1901-10 (Gov- 
ernment Printing Office), the widely used Tables of Applied Mathematics in 
Finance, Insurance and Statistics (George Wahr, Ann Arbor, 1923), and the 
Mathematics of Life Insurance (with W. O. Menge) (Macmillan, 1935). 

He was long a member of the American Statistical Association and was 


elected a Fellow about 1917. 
Cecii C. Craic 
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103Rp ANNUAL MEETING 


BILTMORE HOTEL, NEW YORK 


PROGRAM 


Saturday, December 27, 1941 


—10:00 a.m.— 


STATISTICAL EXAMINATION OF INVESTMENT EXPERIENCE 
Chairman: Donald B. Woodward, Mutual Life Insurance Company of New York 


Statistical Examination of Mortgage Experience 
Part 1. Lawrence N. Bloomberg, United States Housing Authority 
Part 2. Mortimer Kaplan, Federal Housing Administration 
Discussion: Frank J. Travers, Lincoln National Life Insurance Company 
Clifford C. Boyd, Federal Home Loan Bank Board 


Statistical Examination of Corporate Bond Experience 


Harold G. Fraine, Securities and Exchange Commission 
Discussion: O. Paul Decker, American National Bank and Trust Company 


Research in Municipal Finance 
Harry L. Severson, Federal Deposit Insurance Corporation 
Discussion: Susan S. Burr, Board of Governors of the Federal Reserve System 
Sanders Shanks, Jr., The Bond Buyer 
C. A. Sienkiewicz, Federal Reserve Bank of Philadelphia 


Rote oF A Divis1ON OF RESEARCH AND STATISTICS IN AN ADMINISTRATIVE 
AGENCY 
Chairman: F. Leslie Hayford, New York City 
In a Business Organization 
Henry B. Arthur, Swift & Company 
In the Field of Relief and Social Work 
Robert T. Lansdale, Community Service Society 
In the Federal Government 
Woodlief Thomas, Board of Governors of the Federal Reserve System 
Discussion: Donald Belcher, American Telephone and Telegraph Company 
Ewan Clague, Social Security Board 
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Saturday, December 27, 1941 
—10:00 a.m.— 


Impact OF DEFENSE ON SpEcraL Economic AREAS 
Chairman: Theodore O. Yntema, University of Chicago and Cowles Com- 
mission 
Impact of War upon Industrial Capacity and Investment 
M. Joseph Meehan, Bureau of Foreign and Domestic Commerce 
Impact of Defense on Labor Supply and Labor Utilization 
Louis Levine, Social Security Board 


EFFECTS OF A RELATIVELY STATIONARY POPULATION TOTAL 


Round Table 
Chairman: Edmund deS. Brunner, Teachers College, Columbia University 
Discussion: Richard M. Bissell, Jr., Harvard University 
Louis I. Dublin, Metropolitan Life Insurance Company 
Frank W. Notestein, Princeton University 
Leon E. Truesdell, Bureau of the Census 
Clyde V. Kiser, Milbank Memorial Fund 
Frank Lorimer, American University 
P. K. Whelpton, Scripps Foundation for Research in Population 
Problems 
Alan Sweezy, Williams College 
O. E. Baker, Bureau of Agricultural Economics 


—2:30 p.m.— 


Rouge oF TEstTs OF SIGNIFICANCE IN BIOLOGICAL RESEARCH 
(Biometrics Section with the Institute of Mathematical Statistics) 


Round Table 
Chairman: Edwin B. Wilson, School of Public Health, Harvard University 
Discussion: W. Edwards Deming, Bureau of the Census 
Harold Hotelling, Columbia University 
Lowell J. Reed, Johns Hopkins University School of Hygiene and 
Public Health 
George W. Snedecor, Iowa State College 


SELECTED PROBLEMS IN Fiscau Pouicy 
(With the American Economic Association) 
Chairman: W. L. Crum, Harvard University 
The Theory of Public Investment 
Seymour E. Harris, Harvard University 
The Capital Budget Idea in the Light of the Defense Program 
Morris A. Copeland, Office of Production Management 
Accounting for Public Investment 
George O. May, Price, Waterhouse & Company 
Discussion: Dan T. Smith, Harvard University 
Rufus 8. Tucker, General Motors Corporation 
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Saturday, December 27, 1941 
—2:30 P.m.— 


STATISTICS IN RELIEF ADMINISTRATION 
(Arranged by the Joint Committee on Relief Statistics) 


Chairman: Ralph G. Hurlin, Russell Sage Foundation 


Measurement of the Effect of Defense Employment on Relief Loads 

Walter Perkins, Social Security Board 
Validity of Estimates of Employability of Relief Recipients 

Robert P. Wray, Pennsylvania Department of Public Assistance 
Measurements of the Normality of Relief Populations 

Raymond Willoughby, Rhode Island Department of Social Welfare 
Discussion: Emmett H. Welch, Bureau of Labor Statistics 

Irma Rittenhouse, New York State Department of Labor 


THE UssE or Census Data IN ANALYZING MARKETING PROBLEMS 
(With the American Marketing Association) 


Chairman: Vergil D. Reed, Bureau of the Census 


Small Area Census Data and Their Use in Marketing Analysis 
Alfred N. Watson, Curtis Publishing Company 

Recent Changes in Food Marketing as Revealed by the Census 
Carl W. Dipman, The Progressive Grocer 

Recent Changes in Industrial Markets Revealed by the Census 
Lowell J. Chawner, Bureau of Foreign and Domestic Commerce 

Discussion: Paul Nystrom, Columbia University 


Ro.eE oF A Division OF RESEARCH AND STATISTICS IN AN ADMINISTRATIVE 
AGENCY 


Round Table 
Chairman: Meredith B. Givens, New York State Department of Labor 


—8:00 p.m.— 


CRITERIA IN ESTABLISHING PRICES BY THE GOVERNMENT 


(With the American Farm Economic Association) 
Chairman: Frederick C. Mills, Columbia University 


Criteria in Establishing Farm Prices 
Warren Waite, University of Minnesota 
Criteria in Establishing Non-Agricultural Prices 
Donald Wallace, Office of Price Administration 
Discussion: Clayton Gehman, Board of Governors of the Federal Reserve 
System 
Sidney Hoos, Commodity Credit Corporation 
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Saturday, December 27, 1941 
—8:00 p.m.— 
CONTRIBUTED PAPERS BY YOUNGER MEMBERS 


Chairman: W. L. Crum, Harvard University 

Selective Service’s Medical Statistics Program 
Oliver H. Folk, Selective Service System 

Conspicuous Consumption as Measured by Clothing Expenditures 
A. J. Jaffe, Bureau of the Census 

The Method of Classifying Areas with Respect to Housing Characteristics 
Berenice B. Lapin, Office of Defense Housing Coordinator 

Gross and Net Unemployment: The Importance of Definition in the Measure- 

ment of Unemployment 

Clarence D. Long, Jr., The Institute for Advanced Study 

The Limitations of Tests of Significance for Index Numbers of Prices 
Nilan Norris, Hunter College 

A Critical Appraisal of Business Statistics 
John 8S. Perkins, Boston University 


Sunday, December 28, 1941 
—9:00 a.m.— 


BreakFast Meetinc—Orricers, Directors, AND District REPRESENTATIVES 


—10:00 a.m.— 
New MeEtuops oF NuMERICAL CALCULATION 


I. Statistical and Matrix Calculation 
(With the Institute of Mathematical Statistics, and with the cooperation of 
the Committee on Addresses in Applied Mathematics of the American 
Mathematical Society) 
Technical Session 
Chairman: Charles R. Langmuir, Carnegie Foundation for the Advancement 
of Teaching 
Some New Matrix Methods in Least Square and Other Multivariate Problems 
Harold Hotelling, Columbia University 
The Mallock Electrical Calculating Machine for Solving Simultaneous Linear 
Equations 
Elizabeth Monroe Boggs, Cornell University 
Mathematical Operations with Punched Cards 
J. C. McPherson, International Business Machines Corporation 
Recent Developments in Correlation Technique 
Paul 8S. Dwyer, University of Michigan 
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Sunday, December 28, 1941 


—2:30 p.m.— 
CONTRIBUTED Papers I 


(Arranged by the Biometrics Section) 


Chairman: Hugo Muench, Rockefeller Foundation 
Energy at the Threshold of Vision 

Selig Hecht, Columbia University 
Some Aspects of the Multiple Hit Problem 

C. P. Winsor and J. W. Tukey, Princeton University 


Biologic Analysis in Allergy 
Margaret R. Pabst, Work Projects Administration 


Environment Effects on Sex Ratio, Malformations and Habitus of the Newborn 
W. F. Peterson, University of Illinois Medical School, and Alvin Mayne, 
Office of Production Management 


PERSONNEL SELECTION AND VOCATIONAL GUIDANCE 


Chairman: Harry A. Jager, U. S. Office of Education 
Validating Employment Tests 
C. L. Shartle, Social Security Board 


Personnel Selection in the Public Service 
Albert H. Aronson, Social Security Board 


A Study of Vocational Adjustment of Metropolitan Youth 
Irving Lorge, Teachers College, Columbia University 


Discussion: Albert K. Kurtz, Life Insurance Sales Research Bureau 


New MeEtuHops oF NuMERICAL CALCULATION 


II. Mechanical Solution of Differential Equations 

(With the Institute of Mathematical Statistics, and with the cooperation of the 
Committee on Addresses in Applied Mathematics of the American Mathe- 
matical Society) 


Technical Session 

Chairman: Ronald M. Foster, Bell Telephone Laboratories 

Punch-card Calculation of Orbits 
W. J. Eckert, Naval Observatory 

Punch-card Methods for Solving Linear Differential Equations of Second Order 
Martin Schwarzschild, Columbia University 


Differential Analyzers 
S. H. Caldwell, Massachusetts Institute of Technology 
Discussion: L. 8. Dederick, Aberdeen Proving Ground 
Norbert Wiener, Massachusetts Institute of Technology 
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Sunday, December 28, 1941 
—2:30 P.mM.— 


CoNSUMER PREFERENCE STUDIES 
(With the American Marketing Association) 


Chairman: Lawrence C. Lockley, Curtis Publishing Company 


Psychological Difficulties in Measuring Consumer Preferences 
Albert Blankenship, N. W. Ayer & Son 
Sales Tests as a Methed of Product Testing 
Ross Cunningham, Massachusetts Institute of Technology 
Pre-Testing of Products by Consumer Juries 
Marie Sellers, General Foods Corporation 
Reaction of Farmers to Agricultural Programs 
Rensis Likert, Department of Agriculture 
Techniques of Appraising Brand Preference by Consumer Interviewing 
Harry D. Wolfe, Kent State University 
Discussion: Ralph Cassady, Jr., University of California 
Oliver F. Benz, DuPont Company 


Waaes, Prices, RENTs, AND DEFENSE 
Chairman: Aryness Joy, Bureau of Labor Statistics 


Measurement of Wage Differentials in Manufacturing Industries 
Robert Myers, Bureau of Labor Statistics 

The Problems of Determining Fair Rents 
Karl Borders, Office of Price Administration 

Prices and Wages—Recent Trends 
Walter J. Keim, Bureau of Labor Statistics 


—6:30.2.mM.— 


DinNER MEETING OF THE BioMETRIcS SECTION, FOLLOWED BY THE BUSINESS 
MEETING OF THE SECTION 


—8:00 p.m.— 


THE CHANGING POSITION OF THE BANKING SYSTEM AND ITS IMPLICATIONS FOR 
Monetary Po.uicy 
(With the American Economic Association) 


Chairman: Oliver M. W. Sprague, Harvard University 


The Implications of Fiscal Policy for Banking and for Monetary Control 
John H. Williams, Harvard University 

The Future of Commercial Banking 
Murray Shields, Irving Trust Company 

The Future of the Government Loan Agencies 
Neil H. Jacoby, University of Chicago 
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Sunday, December 28, 1941 
—8:00 p.m.— 


On Some TeEcunicau Aspects oF SAMPLING 
(With the Institute of Mathematical Statistics) 
Technical Session 
Chairman: Helen M. Walker, Teachers College, Columbia University 
On the Relativ: Efficiencies of Various Areal Sampling Units in Population 
Inquiries 
Morris H. Hansen and William Hurwitz, Bureau of the Census 
On the Monthly Sample Survey of Unemployment 
Lester R. Frankel and J. Stevens Stock, Work Projects Administration 
On Certain Biases in Samples of Human Populations 
J. Cornfield, Bureau of Labor Statistics 
On the Relation of Probability to Sampling 
William G. Madow, Bureau of the Census 
Recent Developments in Sampling for Agricultural Statistics 
George W. Snedecor and Arnold J. King, Iowa State College 
Discussion: William G. Cochran, Iowa State College 
Joseph A. Greenwood, Duke University 
Meyer A. Girshick, Bureau of Agricultural Economics 


Monday, December 29, 1941 
—9:00 a.m.— 


ANNUAL Business Meetina. Reports and Election of Officers 


—10:00 a.m.— 


MEASURING NaTIONAL DEFENSE 
Chairman: Henry B. Arthur, Swift & Company 
Measuring National Income as Affected by the War 
Milton Gilbert, Bureau of Foreign and Domestic Commerce 
Measuring Economic Burdens of Defense in Various Nations 
Raymond Goldsmith, Securities and Exchange Commission 
Measuring Defense Progress 
Lester Kellogg, Office of Production Management 


SAVINGS AND INVESTMENTS AND THE EMERGENCY 
(With the American Finance Association) 
Chairman: C. O. Hardy, Brookings Institution 
National Income, Savings, and Investments Since 1880 
Simon Kuznets, National Bureau of Economic Research 
Savings and Investments as Reflected in Corporation Reports 
Rexford C. Parmelee and Irwin Friend, Securities and Exchange Commission 
Discussion: Claude L. Benner, Continental American Life Insurance Company 
George Terborgh, Machinery and Allied Products Institute 
Richard V. Gilbert, Office of Price Administration 
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Monday, December 29, 1941 
—10:00 a.m.— 


SocraL WELFARE STATISTICS 
Technical Session 
Chairman: Anne E. Geddes, Social Security Board 


The Use and Value of Statistics of Group Work 
Arthur L. Swift, Union Theological Seminary 
The Importance of Hospital Morbidity Data for the Community 
Marta Fraenkel, Welfare Council of New York City 
Some New Facts Relating to Old-Age and Survivors Insurance Beneficiaries 
Margaret Stecker, Social Security Board 
The Problem of Measurement of Volume and Cost of the Public Social Services 
in the United States 
Marjorie Shearon, U. S. Public Health Service 


Wuat Can THE Census Do witH SAMPLING? 
(With the Institute of Mathematical Statistics) 


Chairman: L. Edwin Smart, Ohio State University 


An Appraisal of the 1940 Sampling Scheme—Did It Work Out the Way It Was 
Expected To? 
Theodore O. Yntema, University of Chicago and Cowles Commission, and 
Dickson H. Leavens, Cowles Commission 
Some Requirements of Sampling Design and Presentation 
W. Edwards Deming, Bureau of the Census 
Compromises, Losses, and Gains Brought About by the Introduction of Samp- 
ling 
Leon E. Truesdell, Bureau of the Census 
The Proposed Annual Sample Census 
Philip M. Hauser, Bureau of the Census 
Discussion: Alfred N. Watson, Curtis Publishing Company 
Samuel A. Stouffer, University of Chicago 


CoNnTRIBUTED Papers II , 
(Arranged by the Biometrics Section) 
Chairman: George W. Snedecor, Iowa State College 


Some Statistical Problems Concerned in the Formulation of Egg Yield Standards 
Willard C. Thompson, New Jersey Agricultural Experiment Station 
Variation in Binominal Series Observed in the Survival of Mosquito Larvae at 
Different Salt Concentrations 
Hugo Muench, Rockefeller Foundation 
The Effect of the Full Moon on Trout Fishing 
C. McC. Mottley and Daniel R. Embody, Cornell University 
Tests of Significance Considered as Evidence 
Joseph Berkson, Mayo Clinic 
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Monday, December 29, 1941 
—12:30 p.m.— 


LuncHEON Meetinc—Censvus Tract CONFERENCE 
(Arranged by the Committee on Census Enumeration Areas) 
Chairman: Howard Whipple Green, Cleveland Health Council 
The Census Tract Report for Providence 
Leon E. Truesdell, Bureau of the Census 
Distribution of the Report to Get Maximum Use 
Howard Whipple Green, Cleveland Health Council 


—2:30 P.m.— 
Census Tract CONFERENCE 
(Arranged by the Committee on Census Enumeration Areas) 


Chairman: Howard Whipple Green, Cleveland Health Council 


The Local Preparation of a Supplemental Report 
Howard Whipple Green, Cleveland Health Council 
How to Use the New Block Data 
Ernest M. Fisher, American Bankers Association 
Business Uses of Daia by Census Tracts and Blocks 
Vergil D. Reed, Bureau of the Census 
Census Tracts—Their Future 
C. E. Batschelet, Bureau of the Census 


THE WorkK OF THE TEMPORARY NATIONAL Economic COMMITTEE 
(With the American Economic Association) 


Chairman: Willard L. Thorp, Associated Gas and Electric Company 


The Studies of Saving and Investment 
Moses Abramovitz, National Bureau of Economic Research 
Price and Production Policies 
Mandell M. Bober, Lawrence College 
Large and Small Business and the Concentration of Production 
George J. Stigler, University of Minnesota 
Discussion: Fritz Machlup, University of Buffalo 
John Perry Miller, Yale University 
Ralph C. Epstein, University of Buffalo 


Lasor Supp.ty, EMPLOYMENT AND MIGRATION 
(With the American Association for Labor Legislation) 
Chairman: William A. Berridge, Metropolitan Life Insurance Company 
Recent Labor Market Developments and the Defense Program 
Collis Stocking, Social Security Board 
The Meaning of Productivity Indexes 
W. D. Evans, Bureau of Labor Statistics 
Estimating Labor Requirements 
Donald H. Davenport, Bureau of Labor Statistics 
Defense Migration and Labor Supply 
Howard Myers, Work Projects Administration 
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Monday, December 29, 1941 
—2:30 P.m.— 


PROBLEMS OF Price CONTROL 
(With the American Economic Association) 


Round Table 
Chairman: Don D. Humphrey, Office of Price Administration 


EXPERIMENTS ON INsSEcT CONTROL, THEIR DESIGN AND ANALYSIS 


(Arranged by the Biometrics Section with the cooperation of the American 
Association of Economic Entomologists, Eastern Branch) 


Chairman: F. Z. Hartzell, New York Agricultural Experiment Station 


Comparison of the Toxicity to Aphis rumicis of Certain Organic Compounds 
William Moore, American Cyanamid Company 
Effect of Variable Copper-lime Bordeaux Ratios in Flea Beetle Control 
W. A. Rawlins, Cornell University 
Relation of Corn-borer Biology to Field Plot Technique 
Neely Turner, Connecticut Agricultural Experiment Station 
Plot Design and the Combination of Observations in Insecticidal Experiments on 
the Codling Moth 
H. N. Worthley, Pennsylvania State College 


—8:00 p.m.— 


CLINIC ON ENTOMOLOGICAL PROBLEMS 

(Arranged by the Biometrics Section with the cooperation of the American 
Association of Economic Entomologists, Eastern Branch) 

Chairman: Roger B. Friend, Connecticut Agricultural Experiment Station 

Special Plot Techniques Used in Investigations of Fruit Insects 

F. Z. Hartzell, New York State Agricultural Experiment Station 

Informal presentation of problems in applied entomology for joint discussion 

by statisticians and entomologists 


—8:30 p.m.— 


PRESIDENTIAL ADDRESSES 
(With the American Economic Association) 


Chairman: Frederick C. Mills, Columbia University 


The Conditions of Expansion 
Sumner H. Slichter, Harvard University, President of the American Eco- 
nomic Association 
Government and the Statistician 
Winfield W. Riefler, Institute for Advanced Study, President of the Ameri- 


can Statistical Association 
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Tuesday, December 30, 1941 
—8:00 a.M.— 
BREAKFAST MEETING—OFFICERS AND DIRECTORS 
—10:00 a.m.— 


DIFFERENTIAL PRICING AND THE GENERAL WELFARE 

(With the American Marketing Association) 
Chairman: Edwin G. Nourse, Brookings Institution 
Types of Differential Pricing 

Corwin Edwards, Department of Justice 
Examples in Various Industries: 
Public Utilities 

Burton N. Behling, Interstate Commerce Commission 
Milk 

E. E. Vial, Surplus Marketing Administration 
Agricultural Surplus Programs 

A. C. Hoffman, Office of Price Administration 
Social Appraisal of Differential Pricing 

Morris A. Copeland, Office of Production Management 
Discussion: Fritz Machlup, University of Buffalo 


Tue Use or 1940 Census Data By FINANCIAL INSTITUTIONS 
Chairman: Arthur E. Weimer, School of Business, Indiana University 
The Use by Financial Institutions of Data from the Population and Housing 
Census of 1940 
David L. Wickens, Consulting Economist 
Discussion: coward G. Brunsman, Bureau of the Census 
Joseph Demmary, University of Washington 
The Use by Financial Institutions of Data from the Agricultural Census of 1940 
Donald C. Horton, Department of Agriculture 
Discussion: A. G. Brown, American Bankers Association 
Ralph C. Limber, Farm Mortgage Conference of Life Insurance 
Companies 
Norman J. Wall, Department of Agriculture 


ANIMAL GROWTH 

(Arranged by the Biometrics Section) 

Chairman: Antonio Ciocco, U. 8. Public Health Service 

Determination of the Age of Deer by Means of the Discriminant Function 
Besse B. Day and Marion M. Sandomire, Department of Agriculture 

Effect of Protein-Mineral-Vitamin Supplements to Barley upon the Growth Rate 

of Hogs 

D. B. DeLury, University of Toronto, and E. W. Crampton, Macdonald 


College 
Analysis of the Relative Growth of Organisms 
O. W. Richards and A. J. Kavanagh, Spencer Lens Company 
New Formulations in the Study of Rat Growth 
T. F. Zucker and Lois Zucker, Columbia University College of Physicians 


and Surgeons 
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Tuesday, December 30, 1941 
—10:00 a.m.— 


Recent ADVANCES IN MATHEMATICAL STATISTICS 
(With the Institute of Mathematical Statistics and the Econometric Society) 
Chairman: Harold Hotelling, Columbia University 
Recent Advances in Mathematical Statistics 


I. Burton H. Camp, Wesleyan University 
II. Cecil C. Craig, University of Michigan 


How Ssautt AMERICAN LaBor’s STANDARDS AND SEcuRITY BE SAFEGUARDED 
Now AND DURING THE Post-War EMERGENCY? 
(With the American Association for Labor Legislation) 
Round Table 

Chairman: J. Douglas Brown, Office of Production Management 

Discussion: Arthur J. Altmeyer, Social Security Board 
Ewan Clague, Social Security Board 
Herman Feldman, College of the City of New York 
Clinton S. Golden, Steel Workers Organizing Committee 
Marion Hedges, International Brotherhood of Electrical Workers 
Frank Herring, National Resources Planning Board 
Lewis L. Lorwin, National Resources Planning Board 
W. H. Winans, Union Carbide and Carbon Company 


—12:30 p.m.— 


LuncHEON MEEtTING—THE Economic OvuTLooK, 1942 
Chairman: Winfield W. Riefler, President of the American Statistical Association 


The Task of Industry in 1942 
Donaldson Brown, General Motors Corporation 


The Prospect for 1942 . 
W. Randolph Burgess, National City Bank of New York 


—2:30 p.m.— 


EXPERIMENTAL DESIGN IN RELATION TO SAMPLING 
(Biometrics Section with the Institute of Mathematical Statistics) 
Boyce Thompson Institute, Yonkers, N. Y. 
Chairman: W. J. Youden, Boyce Thompson Institute 
Biological Interpretation of Interactions 
W. C. Jacobs, Cornell University 
Adapting the Design to the Experiment 
G. M. Cox, North Carolina State College 
Sampling Theory When the Sampling Units Are of Unequal Size 
W. G. Cochran, Iowa State College 
Sampling Errors of Systematic and Random Surveys of Cover Type Areas 
J. G. Osborne, Forest Service 
Various experimental designs on display in the greenhouses of the Institute be- 
fore and after the session 
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Minutes of the Annual Business Meeting 

The American Statistical Association convened for the 103rd annual busi- 
ness meeting at 9:00 a.m., Monday, December 29, 1941, at the Biltmore 
Hotel in New York City. President Winfield W. Riefler presided. 

The minutes of the 102nd annual business meeting were approved as pub- 
lished in the JourNAL.! 

The Secretary read the Annual Report of the Board of Directors.? 

President Riefler announced the appointment of Lowell J. Reed to the 
Committee on Fellows for the period ending at the annual meeting in 1946. 
The report of the Committee on Fellows was read by its Chairman, F. Leslie 
Hayford. The Committee announced the election of the following Fellows: 
J. Frederic Dewhurst, George O. May, Vergil D. Reed, Bradford B. Smith, 
H. R. Tolley, and P. K. Whelpton. 

The report of the Nominating Committee was presented by the Secretary. 
The Secretary reported that he had received no nominations by petition. 
It was voted to instruct the Secretary to cast one ballot for the candidates 
presented by the Nominating Committee. The ballot was cast and the fol- 
lowing officers and directors were elected: 

President: ALFrep J. Lorxa, Metropolitan Life Insurance Company 
Vice-Presidents: .| 
Collection and Classification of Data, and Administration of Statistical 
Agencies 
Catvert L. Depricx, Bureau of the Census 
Statistical and Actuarial Methods and Technique, and the Teaching of 
Statistics 
Water Barrxy, University of Chicago 
Facts and Methods Pertaining to Sociology, Social Welfare Problems, and 
Labor Statistics 
Howarp B. Myers, Work Projects Administration 
Facts and Methods Related to Biometry, Vital Statistics, Psychology, and 
Education 
Frank W. Notestetn, Office of Population Research, Princeton Uni- 
versity 
Facts and Methods Bearing upon Economics and Economic Theory 
Norman J. SILBERLING, Stanford University 

Facts and Methods Pertaining Primarily to Business 
Henry B. Artuur, Swift & Company 

Facts and Methods Pertaining to Financial Institutions 
Harotp V. Roetss, Federal Reserve Bank of New York 

Facts and Methods Pertaining to Marketing 
AuFrrep N,. Watson, Curtis Publishing Company 

Directors: (For the terms expiring at the Annual Meeting in 1944) 

WINFIELD W. Ruer.er, Institute for Advanced Study 
Wa ter A. SHewuakt, Bell Telephone Laboratories 


1 This Journax, 36 (March, 1941) 131. 
2 This Journat, pp. 131-35. 
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Secretary-Treasurer: RicHarp L. FunxHouser, American Statistical Asso- 
ciation 
The President presented the recommendations of the Board of Directors 
for amendments to the Constitution. During the discussion one modification 
was suggested in the proposal offered by the Board of Directors. It was voted 
that Articles V, VI, VII and VIII of the Constitution be amended to read 
as follows: 
Article V—Officers 


The officers of the Association shall be a Chairman of the Board, a President, 
a number of Vice-Presidents, a Secretary, a Treasurer, and an Editor. The duties 
of the officers shall be those usually devolving upon such officers except as may 
be otherwise provided by the By-Laws. 

Each of the Vice-Presidents shall represent a distinct field of statistical in- 
terest. The number and fields of interest of the several Vice-Presidential offices 
shall be fixed in accord with the provisions of the By-Laws. The Vice-Presidents 
shall assist and advise in the preparation for annual and special meetings and in 
other matters concerning the interests of the groups they respectively represent 
in the membership of the Association. In case of the incapacity of the Chairman 
of the Board to perform the duties of his office on any occasion the President 
shall act as Chairman of the Board. 


Article VI—Board of Directors 


There shall be a Board of Directors for the government of the Association 
consisting of the Chairman of the Board, the President, the Secretary and six 
elected Directors. The Secretary shall call a meeting of the Board of Directors 
on the request of the Chairman of the Board, the President, or any three Direc- 
tors and shall notify the Directors of such meetings at least seven days in ad- 
vance. Three Directors shall constitute a quorum at any meeting regularly 
convened. 

Article VII—Elections 


The officers of the Association other than the Chairman of the Board and the 
Editor shall be elected each year at the Annual Meeting and shall serve until 
the close of the Annual Meeting at which their successors are elected. Upon the 
expiration of his term of office, the President shall become the Chairman of the 
Board for a term of one year. The Editor shall be appointed by the Board of 
Directors. The six elected Directors shall be elected for terms of three years 
each, two of which terms shall expire at the close of each Annual Meeting. 
No elected Director may serve two terms in immediate succession. The Board of 
Directors shall fill vacancies in any office and in its own membership until the 
next Annual Meeting. 

The President shall appoint a Nominating Committee of three members, 
the personnel of which shall be announced to the membership at least three 
months before the Annual Meeting. At least thirty days before the Annual Meet- 
ing the Nominating Committee shall report to the membership its nominations 
of officers and Directors to be elected at the next Annual Meeting. 

Twelve or more Regular Members or Fellows may make nominations for any 
office by submitting a signed petition to the Secretary of the Association not less 
than twenty-four hours before the beginning of the business meeting at which 
the election is scheduled to take place. In case a nomination by petition is made, 
the Nominating Committee may present to the Annual Meeting the names of 
one or more additional nominees for the same office. 

When but one person has been nominated for a given office, that person may 
be elected at the Annual Meeting by a viva voce vote. If there are two or more 
nominations for the same office, it shall be the duty of the Secretary to announce 
such nominations. In the latter case, the election for this office shall be by secret 
ballot, and the Chairman of the Board shall appoint three judges of election 
who shall count the ballots. The judges of election shall decide any questions 
that may arise as to the validity of any ballot, and shall declare the results of 
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the election. The candidate who receives a plurality of the votes cast for that 
office shall be declared elected. The Chairman of the Board shall vote only in 
case of a tie vote, in which event he shall cast the decisive ballot. 


Article VIII—Meetings 


Annual and occasional meetings of the Association shall be held at such times 
and places as the Board of Directors may designate. The Chairman of the Board 
shall have charge of the general program of such meetings with the assistance and 
advice of the Vice-Presidents, the Secretary, and the Gestion Committees. 


Theodore H. Brown proposed two amendments to the By-Laws. It was 
voted to amend By-Law 4 to read as follows: ‘‘The field or fields of interest 
to be represented by each Vice-President shall be specified by the Board of 
Directors. The Nominating Committee shall make a nomination for each 
field of interest except that with the approval of the Board of Directors the 
Committee may nominate not more than eight Vice-Presidents by assigning 
to some of them responsibility for representing more than one field of inter- 
est.” It was voted to amend By-Law 9 to read as follows: “These By-Laws may 
be amended at any Annual Meeting of the Association by a two-thirds vote 
of the members present and voting, or they may be amended through a 
mail ballot by a three-fourths vote of the members replying and voting.” 

The Secretary announced that the Annual Meeting of the Association in 
1942 would probably be held in Cleveland, Ohio, and that the Annual Meet- 
ing in 1943 would probably be held in Chicago, Illinois. 

The Secretary announccd that the Association’s headquarters office had 
been moved to the American University, Nebraska and Massachusetts 
Avenues, N.W., Washington, D. C. 

The meeting was adjourned. 

R. L. FUNKHOovsER, Secretary 


Report of the Board of Directors 


During the one hundred and two years since the founding of the American 
Statistical Association, our society has seen the Nation go through several 
periods of major warfare. As the current year draws to a close we observe 
the country embarking upon another armed conflict. We know little of what 
the years ahead may hold in store, but it is evident that our Association, like 
other institutions throughout the country and like the Vst‘on itself, faces dif- 
ficult times calling for courage and foresight. 

During the first World War enormous stimulus was giv.>- to t’« develop- 
ment of more adequate and more reliable statistical informativ- result- 
ing impetus brought about the establishment of many of the existing current 
measurements of our social and economic life and laid the basis for more 
timely information than had been available hitherto. At present, as the 
Nation concentrates its energies and skills on the task of winning the War, 
we witness a further expansion of our statistical resources. Perhaps there 
has never been a time in which we are, as a Nation, more dependent upon 
reliable and timely information as a basis for sound policy and efficient ad- 
ministration. 
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During this period of transition from a defense to a war-time economy, the 
Association has maintained the essential functions that marked its program 
in the past, expanded its resources, and modified its program to meet chang- 
ing conditions. The following review of the year’s work bears witness to these 
developments. 

Study of Defense Statistics: Your officers recognized the immense task 
encountered by the defense agencies in meeting the informational needs of 
the preparedness program. The Board of Directors requested the President 
to study the organization of statistical work of the Federal Government in 
an effort to appraise the problems of duplication, confusion, and inefficiency 
resulting from the expansion in the requirements for statistics by the defense 
agencies. Suggestions for the improvement of the statistical work relating to 
the defense program were offered informally on several occasions. Through 
its officers the Association is represented on a number of committees studying 
the statistical problems in more detail and preparing recommendations for 
their solution. 

Encouragment is also being given to improvements in statistics in two 
realms closely connected to the defense program. One has to do with the 
existing information on the qualifications and skills of those composing the 
statistical profession. It is recognized that the efficiency and reliability of 
our statistics depend in large measure upon the effective use of competent 
statistical personnel. The second relates to the development of statistical 
indexes in more convenient and more comparable terms for the use of con- 
sumers of statistics. We have studied the possibilities of greater uniformity 
in the base periods of general-purpose indexes and surveyed the problems 
encountered in adopting a uniform base for their presentation. 

Changes in Organization: During the year the Board of Directors and the 
officers continued to study the problems of organization of the Association 
and consulted with the Fellows and recent officers to get their reactions and 
suggestions. After careful deliberationit was decided to propose to the mem- 
bership at this annual meeting that we make a number of changes in our 
organization in order to distribute more efficiently the responsibilities de- 
volving upon the officers and to strengthen the preparation of the program 
for the annual meetings. The Directors also adopted a broad set of policies 
for their own guidance designed to stimulate the Association’s Chapters and 
to encourage the organization of Sections for important subject-matter 
fields. We believe that it is important to keep the organization of the Asso- 
ciation flexible in order to meet the changing conditions and to experiment 
with promising solutions to specific problems as they arise. 

Committees: Committees of the Association have continued to render use- 
ful service to statisticians in several fields. The Census Advisory Committee 
held four meetings to review the program of the Sixteenth Decennial Census 
and to encourage greater emphasis on the analysis and interpretation of 
census data. The Committee considered the effect of the defense program 
on the activities of the Bureau and noted the resources for statistical services 











- PROCEEDINGS 133 


that can be made available to defense agencies. It reviewed the proposals for 
a quinquennial census of industry and business and the collection of current 
business statistics; it discussed the proposals for a quinquennial census of 
population and housing combined with sample censuses in intervening years. 
The Committee advised in connection with the urgency of securing the funds 
necessary to bring the Sixteenth Decennial Census to a successful conclusion. 

The Joint Committee on Relief Statistics held several meetings and ren- 
dered advice on a number of problems in the field of relief and welfare sta- 
tistics. The Committee decided to resume the preparation of the Bulletin 
of Information of Relief Statisticians and arranged sessions at the annual 
meetings of the sponsoring societies. The Joint Committee on Occupational 
Classification met to develop policies on the tabulation of the occupational 
and industrial statistics of the Census of 1940. During the year three inter- 
mediate classification lists were prepared to be applied to areas where the 
complete detail could not be used; each is in harmony with the Convertibility 
List prepared by the Committee several years ago. A subcommittee is at 
work on the classification of new or changing occupational groups, with 
particular reference to titles peculiar to defense activities. The Committee on 
Census Enumeration Areas assisted in the plans for tabulations of census 
tract data and gave leadership to their wider use by statisticians. Members of 
the Joint Committee for the Development of Statistical Applications in 
Engineering and Manufacturing cooperated actively with many groups con- 
cerned with the application of statistical methods to defense problems in the 
field of industry. They also assisted in arranging scientific meetings and in the 
presentation of defense courses in statistical methods. The Joint Committee 
on Metropolitan Districts completed its task of recommending the Metro- 
politan Districts for a large number of densely populated areas and these 
were established as a part of the regular Sixteenth Decennial Census pro- 
cedure. The Committee on Sampling was established during the year and 
promises to make an important contribution to the sound use of sample 
techniques in both private and governmental statistics. 

Chapters: The Chapters of the Association maintained increasingly worth- 
while activities in meeting the needs and interests of members in their respec- 
tive areas. The Albany Chapter was responsible for the preparation of a 
printed index to existing information in the New York state government. A 
similar guide was prepared by the Harrisburg Chapter covering available 
data in Pennsylvania. Several of the Chapters are engaged in compiling 
directories of statisticians in their localities. These and similar enterprises 
supplemented the series of meetings arranged by most of the Association’s 
Chapters. The Committee on Chapters has assisted in suggesting out-of- 
town speakers for a number of these meetings and has exerted leadership in 
the establishment of new Chapters. Chapters were launched in Montgomery, 
Alabama, and at the University of Illinois. There is evidence of growing in- 
terest in a dozen other centers in the establishment of local Chapters. 

Biometrics Section: The Biometrics Section experienced an especially 
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fruitful year. Its membership, formerly composed almost entirely of profes- 
sional statisticians, was doubled by enrolling biologists and similar specialists 
employing statistical techniques in their research. It arranged a number of 
scientific meetings with biological groups, in addition to the sessions with our 
Association and those organized by a special committete on the West Coast. 
Plans are under consideration for the near future calling for additional scien- 
tific meetings with biological societies, improvements in the organization of 
the Section, and other developments that will expand the usefulness of the 
Section’s activities. 

Publications: Four regular numbers of the JouRNAL were printed during 
the year. The first six issues of the expanded Bulletin were prepared. The 
Statistical News and Notes and the Chapter Activities, hitherto published 
in the JouRNAL, were transferred to the more frequent current issues of the 
Bulletin. The Index to the Journal of the American Statistical Association, 
covering the period from 1888 through 1939 and prepared last year, appeared 
early in the current year. A large number of copies were purchased by mem- 
bers and subscribers. The Association is grateful to the Rockefeller Founda- 
tion for making possible this important contribution to the usefulness of the 
JOURNAL. By action of the Board of Directors the net proceeds from the 
sale of the Index are being added to the Centenary Sustaining Fund. 

Membership and Finances: Under authority of the amendment to By-Law 
2 adopted last year, the Board of Directors established a special rate of dues 
of $3.00 for new members under 30 years of age during the first year of mem- 
bership. In response to this action and the conscientious efforts of the Com- 
mittee on Chapters and several local committees about 350 young statisti- 
cians joined the Association at the reduced rate. In addition nearly 275 stat- 
isticians and others interested in the Association’s work became members 
at the regular rate of dues, bringing the total number of new members to 
more than 600. This produced a net increase in the membership during the 
year of about 350, so that at the end of the year our total membership is 
nearly 3,100.2 

Largely as a result of this encouraging growth in membership our income 
from regular sources during 1941 was approximately $1,300 larger than the 
corresponding income a year ago. In addition, the sum of $2,500 was trans- 
ferred from the Centenary Sustaining Fund to meet current operating ex- 
penses for the year. 

It is difficult to forecast the effect of war conditions on the financial posi- 
tion of the Association during the period immediately ahead. However, your 
officers believe that with the further growth of statistical activity connected 
with the war effort we may expect a sustained growth in the Association’s 
membership. We also anticipate increases in the expenses involved in main- 
taining our program. Some evidences of these increases in the expenses ap- 
peared during 1941 and if they become more severe and more rapid they may 


1 These estimates were superseded by figures compiled after the close of the year. See the Report 
of the Secretary, this JouRNAL, pp. 135-36. 
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require us to make some modifications in our plans. In order to effect econo- 
mies that will not impinge seriously on our functions it was decided to move 
the Association’s office to a new location furnished to us without expense 
through the generosity of the American University in Washington. 

Responsibilities for the Future: In a period like the present there is an espe- 
cial need for trustworthy and prompt statistical information, efficiently 
organized and accurately interpreted. The requirements relate not only to 
the defense industries but also the broader phases of our complex social and 
economic structure and its operation under rapidly changing conditions. 

Consequently, while we must make adjustments in our Association’s 
activities and plans as a result of the national emergency we need constantly 
to be on the alert to maintain a balanced program and to encourage lasting 
improvements in statistics and statistical methods. Moreover, as a profes- 
sional society we should take part in preparing for the problems that will 
face the Nation in the period marked by a return to peace-time activities. 
These problems and the information that will be needed to cope with them 
will be no less urgent than those we face during the armed conflict. Our re- 
sponsibilities extend beyond the present and the immediate future and 
require that we keep alive the realization that the Nation’s task of winning 
the peace is fully as important as that of winning the War. 


W. Leonarp Crum WINFIELD W. RIEFLER 
R. L. FUNKHOUSER FREDERICK F, STEPHAN 
F. Lesure Hayrorp O. C. Stringz 

LowELL J. REED Wituiarp L. THorpP 


Report of the Secretary 


Preliminary membership statistics for the calendar year 1941 are included 
in the Report of the Board of Directors. On the basis of more recent information, 
however, it is possible to summarize the final statistics about the membership 
of the Association. During 1941 the total membership increased from 2,734 
to 3,181, reflecting a net growth of 447 members. During the year 705 new 
members were elected and 20 former members were reinstated. Twenty 
members were lost by death during the year, including two Honorary Mem- 
bers, one Fellow, and one Life Member; 103 members resigned; the member- 
ships of 155 were removed from the active rolls for failure to pay dues. 


Membership statement, December 31, 194i 
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3,181 
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One Fellow was a Contributing Member during 1941. There were no new 
Life Members during the year but the death of one Life Member was re- 
ported reducing the total number of Life Members to 36. 

The death of the following members was recorded during the year: The 
Rt. Hon. Lord Stamp of Shortlands, and Gustavus Thirring, Honorary Mem- 
bers; James W. Glover, Fellow; Carl L. Alsberg, M. Ada Beney, Robert G. 
Brown, Arthur R. Bruder, R. L. Crandall, Robert F. Foerster, Bernadine A. 
Giliberty, Hubert W. Horn, Olin Ingraham, John Wells Morss, 8S. B. Pear- 
main, Paul A. Ryan, C. E. Sniffen, Hazel I. Spicer, M. W. Thompson, 
Jessamine §. Whitney, and Evelyn L. Yeomans, Regular Members. 


R. L. Funxnovuser, Secretary 
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Report of the Treasurer 


During the calendar year 1941 the Association’s income from regular 
sources exceeded that in 1940 by about $1,600. In addition, the gross pro- 
ceeds from the sale of the Index to the Journal amounted to nearly $600, 
bringing the total of the increase over 1940 to almost $2,200. An expansion 
of nearly $900 was recorded in membership dues; income from subscriptions 
increased about $300, and advertising revenue was approximately $400 
greater than in 1940. In order to supplement the income from regular sources, 
the Board of Directors authorized an appropriation of $2,500 from the Cen- 
tenary Sustaining Fund, compared with $1,500 during the preceding year. 
This expanded transfer to the general account of the Association largely 
offset the termination of the Rockefeller Foundation grant for general pur- 
poses. 

The regular program of the Association’s activities during 1941 resulted in 
an increase in expense of a little more than $600 over the corresponding total 
in 1940. Both office expenses and the cost of the Bulletin were larger than the 
year before, but salaries and wages and the cost of the JouRNAL were reduced. 
The total expense for the year was nearly $1,400 lower than in 1940. 

The net excess of income over expenses, amounting to nearly $400, was 
accounted for largely by the net proceeds from the sale of the Indez to the 
Journal. By action of the Board of Directors, the net proceeds from the sale 
were transferred to the Centenary Sustaining Fund. 

The balance sheet and other detailed financial statements, with compara- 


tive figures for 1940, are included in the Report of the Auditors. 
R. L. Funxuovuser, Treasurer 
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Report of the Auditors 


To the Board of Directors of 
American Statistical Association 


We have examined the balance sheet of the American Statistical Associa- 
tion as at December 31, 1941 and the statements of income and surpius for 
the year then ended, have reviewed the accounting procedures of the Associa- 
tion and have examined or tested accounting records and other supporting 
evidence, by methods and to the extent we deemed appropriate. 

The recorded cash receipts for the year were traced to the deposits shown 
on the bank statements and the amounts for dues and subscriptions were 
tested with the membership and subscription records. The paid checks and 
relative vouchers were inspected in support of the cash disbursements for the 
year. The cash balances and the securities owned as at December 31, 1941 
were confirmed by inspection or by certificates obtained direct from the de- 
positaries. We did not check the membership and subscription records in 
detail or make any independent verification of the inventory of old journals, 
the office records of which are based in part on data assembled in prior years, 
no recent physical inventory having been taken. 

In accordance with a resolution of the Board of Directors, March 31, 1936, 
the life membership reserve is computed on the basis of the combined an- 
nuity table of mortality with assumed interest at 4% per annum and an 
assumed annuity of $5.00 per life member. The amount treated as income in 
each year represents the excess of the reserve at the beginning of the year 
plus interest for the year and new life memberships receipts over the required 
reserve at the end of the year. 

In our opinion, the accompanying balance sheet and related statements of 
income and surplus present fairly the position of the American Statistical 
Association at December 31, 1941 and the results of its operations for the 
year, in conformity with generally accepted accounting principles applied on 


a basis consistent with that of the preceding year. 
Price, WATERHOUSE & Co. 


March 9, 1942 
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AMERICAN STATISTICAL ASSOCIATION 


BALANCE SHEETS 


Assets 


Cash in bank and on hand...................24. 
IS on cadeddeskevéanswdaeoesene 
Investments: 
United States Savings Bonds, at redemption value 
Stocks, at cost (at market quotations $3,875 and 
Pes MUON sais cccccccccesssvcccews 
Inventory of old Journals, at approximate cost ap- 
plied to salable quantities..................... 
Furniture and equipment, at cost less depreciation. . 
ss ba Winddanennesnenneeeenceeews 


i ccincdetiinedeebaeendseebwee 

Special account—Allied Social Science Associations. 

The Rockefeller Foundation grant for the Index to 
the Journal: 


EP Pree $5 ,000 .00 
Less—Portion expended in 1939 and 

DE athcstaw ee edeneaeka cag 3,627 .69 

$1,372.31 

Less—Portion expended in 1941..... 912.74 


Amount returned to the Rockefeller 


EERE oe aera oe $ 459.57 


Centenary Sustaining Fund, per statement........ 
Life membership reserve. .........cccccccccccces 
Unearned income: 


inked eeeredaecvuennéuseeneees 
ID ne ces vcndcvnsensenceaeouee 
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December December 
31, 1941 31, 1940 
$ 1,753.69 $ 2,399.36 

325.61 156.83 
5,186.00 5,052.00 
5,793.50 5,793.50 
1,779.91 1,791.75 

541.81 627 .07 

150.31 

$15,530.83 $15,820.51 
$ 1,183.18 $ 245.91 
481.81 398 .33 
1,372.31 

3,618.45 4,450.47 
2,315.79 2,411.91 
1,267.12 610.42 
1,690.76 1,363.92 
4,973.72 4,967.24 
$15,530.83 $15,820.51 
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AMERICAN STATISTICAL ASSOCIATION 
IncomME STATEMENTS 
Year ending December 31, 
1941 1940 
INCOME: 
NN CEE Oe er Ter $14,002.00 $13,151.71 
Tere Torr er TTT Tee 31.25 37.50 
i 6 chendebs es ceeseuereneanes 192.60 286 .03 
RS in ndinseech seb ewiesbensewquedes 3,723.25 3,394.50 
a ietine ved cee eee egeeee ene ae 832 .62 458 .64 
DEC hcvekunchhan ee senesckbhdnceseneeenna 174.40 180.10 
Pc ct kipeeekentibbrsetceceeenined 293 .07 284 .33 
Index to the Journal sales..................... 566 .00 
rt vce cne ten cides eeu senewer 71.07 18.94 
I i.e a eis ak sw ae 4 aes laa 128.25 61.18 
Dividends and interest (after deducting $96.07 in 
1940 and $96.48 in 1941 apportioned to life 
SR UE ocdadcavccacsccccocsees 208 . 34 191.98 
$20,222.85 $18,064.91 
Appropriation from Centenary Sustaining Fund.. 2,500 .00 1,500.00 
The Rockefeller Foundation grants: 
I IER, vo coscveaneseessecseses 1,500 .00 
For Index to the Journal (appropriation to cover 
expenses for year, per contra)............ 912.74 2,590.98 
$23,635.59 $23,655.89 
EXPENSES: 
Journal—printing, mailing and reprints......... $ 4,722.89 $ 5,048.25 
i dishh teqsensoesevesuessieineanes tee 1,441.75 492.84 
EOE TCE L CET CETTE TT 11,682.29 12,269.20 
Unemployment compensation tax.............. 238 .96 281.30 
Dt isin ekineeseehesecteonanen Serer 955.00 900 .00 
Office supplies, printing and mimeographing..... 932.76 725 .92 
General postage and carriage. ...............4- 710.04 535.20 
Telephone and telegraph.................+000. 155.62 212.45 
Travel expense—officers.............0ceeeeeees 387 .20 370 .67 
Mimeographing—committees.................. 59.46 19.02 
Ge Gt IEDs oo ca ccccvcscuseseocens 72.00 72.00 
Ge Gr Ge ID Gs 6 vc cccccccceccecceses 50.64 40.70 
Miscellaneous expense. .........cccceccccccces 475.35 269 .54 
Depreciation of furniture and equipment........ 95.61 110.66 
Membership campaign..............eceseecees 170.80 
cc cb ne eceneewenaeeebe 701.15 
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Deduci—Excess of expenses over income for the year, 
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$ 354.65 $ 983.99 
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STATEMENT OF CENTENARY SusTAINING FuNnD 


Year ending 
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and increase in redemption value of se- 
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BOOK REVIEWS 


GLENN E. McLAvuGHLIN 
Review Editor 


Introduction to Medical Biometry and Statistics, by Raymond Pearl. Phila- 
delphia: W. B. Saunders Company. 1940. xv, 537 pp. $7.00. 


A few months after publication of this book and after I had accepted an 
invitatiou. ‘> review it, the author, Raymond Pearl, died. I regarded Pear! 
as my most influential teacher as well as a good friend. It is natural, therefore, 
that the task of reviewing his last edition of a book which was the foundation 
of my own statistical meanderings should invite a somewhat different treat- 
ment from what ordinarily is due another edition of a well known text. 

Pearl never did anything in a way that anyone else would do it, and the 
trait is exemplified in his Medical Biometry and Statistics. It is a good solid 
elementary text—the best in its field twenty years after its first issue—but 
it is more; it is Pearl’s personality. In it the scholar, the prolific reader, the 
wit, the English stylist, are on exhibit, as well as the pontiff and the para- 
doxer. In his career Pearl published an immense amount of work and 
minuteness of statistical detail was characteristic of it, but always it was 
enlightened by a well defined general scientific Anschauung. His great scien- 
tific hero, and I suspect his conscious model, was Galton and he exhibited 
the same versatile naturalist’s interest in an enormous variety of subjects, 
and the same desire to comprehend them quantitatively through the in- 
strumentality of statistics. But, as revealed in the incisive introductory 
chapter of this book, his fundamental view was that the statistical method is 
only ancillary to the experimental. Characteristically one can find in his 
work a parallel series of investigations, on the one hand strictly statistical, 
on the other experimental. Illustrating this is his work on the application of 
the logistic curve to population growth, in which there were extensive in- 
vestigations, with Lowell J. Reed, on human populations and at the same 
time intensive experiments on Drosophila. Similarly his idea that longevity 
is related inversely to the rate of expenditure of energy, first propounded with 
the support of occupational mortality statistics, was followed by elaborate 
experiments with the fruit fly and Cucumis melo. 

The second chapter of the book deals with land marks in the history of 
biostatistics. While the author himself disparages the dry method of tabular 
historical outline which is the basis of the chapter, the selections for empha- 
sis, the quotations, the comments, as well as the illustrations, furnish an 
entertaining as well as informative aper¢u of the high points in the develop- 
ment of biomedical statistics. Chapters III-VI deal with the raw data of 
biometrics, their selection, and tabular and graphic presentation. 

Beginning with Chapter VII the analytical technic of statistical methods 
is dealt with. Here students of statistics who have entered the field in recent 
years, and especially those who have been influenced by the ideas of R. A. 
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Fisher, will find an unfamiliar approach, and even what they may consider 
to be erronec» Pearl was well aware of relatively recent “revolutionary” 
changes in st« istics, and the failure to modify his text extensively in accord 
with them, w.se or not, was deliberate. There is in the book no “theory of 
small samples,” no “analysis of variance,” no great emphasis on the “testing 
of hypotheses,” nor any great show of the new statistical vocabulary cur- 
rently in the making. These omissions are, in my opinion, in the main sound. 

The eighth chapter, on life tables, is the best brief presentation of the 
subject of which I am aware, ana in some respects the best regardless of 
length. The title of the book would seem to limit us to medical biometry, 
but this chapter exhibits the Pearlian touch, and the life tables of flies, 
roaches and automobiles are also dealt with. Here, as elsewhere in the book, 
crops out that, to Pearl, man was just another organism, though withal an 
extraordinary one, which a biologist could examine with interest. 

In the ninth chapter, on adjusted death rates, Pearl comes near to losing 
his sense of humor over the existing confusion in terminology. (Or is it that 
this reviewer lost his?) He says in effect that since the statistical world has 
not had the sense to adopt his terminology, he will follow the rather inept 
official recommendations. Then he proceeds not to follow them! 

The tenth chapter deals with the sampling error concept and presents some 
new tables for determining whether an observed difference between means is 
significant. The eleventh chapter on the theory of probability deals with the 
binomial expansion, its approach to the normal curve, and the estimation 
of the variability of a rate, while the following chapter presents the chi- 
square test and the four-fold table. In Chapters XIII and XIV on measure- 
ment of veriation are taken up the calculation of moments and the derived 
statistics, the mean, median, mode, standard deviation, skewness and kur- 
tosis, as well as some other matters such as class limits, the retention of 
decimal places in published constants, the comparison of groups with regard 
to composite items and graphic presentation of variability on the basis of 
range. These chapters are not happily headed so far as indicating their con- 
tents is concerned, and the soundness of some of the new suggestions con- 
tained in them is debatable. Chapters XV, XVI, and XVII deal with cor- 
relation and simple curve fitting. 

The last chapter, XVIII, deals exclusively with the logistic curve, and 
here the guiding hand of Professor Lowell J. Reed can be discerned. It con- 
tains a clearly presented example of the fit of the curve by least squares 
using successive approximations to a Taylor expansion, and a bibliography 
on the logistic curve which we may consider definitive. Thus the last book of 
Pearl ends with a subject for which Pearl is perhaps most widely known, the 
logistic curve and population growth. 

The development of Pearl’s interests from the simple flora and fauna that 
furnish the matériel of the professor of biology to the “higher” forms and 
finally to man was continuous. By the time of his association with the Johns 
Hopkins University, where I knew him, his central interest had crystallized 
in homo sapiens. To study man in all his complexities sympathetically, and 
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yet to regard him always as an animal for cold scrutiny was his objective. 
He held consciously to the broad purpose of applying general biologic prin- 
ciples to the study of man and coined the special phrase “human biology” 
to convey this. His Studies in Human Biology and his later founding of the 
journal Human Biology were expressions of this idea. At the time of his 
death he was preparing for publication a volume on Man the Animal. 

Pearl was of the type of the creative scientific worker rather than of the 
class room teacher. As a class lecturer he left a good deal to be desired, but 
in a broad sense he was a great teacher, for he affected mature students pro- 
foundly. Not a few, coming to his courses incidentally, were seduced by 
biometry as he represented it to make statistics their life work. It can fairly 
be said that his influence was greater than that of any single other person 
in the establishment of the biometric method in this country. 

To many, Pearl was associated with a certain basic attitude in biological 
questions. He believed in the predominant importance of “nature” over 
“nurture,” he emphasized constitutional as opposed to environmental fac- 
tors in the breakdown of the organism and he laid great stress on genetic 
factors. He had a “hard boiled” attitude toward ameliorative efforts for 
improving the environment, when he felt that the basic weakness was in the 
host organism. He was emphatic in demanding evidence that well intended 
efforts necessarily produce desirable results, but he made these demands on 
himself as well as on others. He never uttered an opinion for serious consid- 
eration without a heavy support of evidential data amply and clearly 
tabulated. In the last several years there was notable in his writings what 
might appear to be a softening in his attitude. For instance he appeared to 
acknowledge that deliberate efforts at birth control couid have a statis- 
tically significant effect on population, and that individual medical efforts 
could have a greater effect on general sanitary conditions than he had been 
wont earlier to assign to them. I have wondered what was the reason for 
this apparent change and I believe that it stemmed from the accumulation 
of data which convinced him. These questions were under continuous in- 
vestigation in his own laboratory. He had a tremendous respect for the facts, 
and I believe he was simply convinced by the evidence. 

Those who got close to Pearl as graduate students or laboratory colleagues 
found an amazing personality. He was interested in anything in the realm 
of the intellect and seemed to have read everything. He had an enthusiasm 
for Aristotle as though the latter were a contemporary biologist. He possessed 
a vanity of such colossal proportions as to render it almost impersonal and 
altogether charming. His weekly journal club meeting was an intellectual 
frolic where anything from Patten’s Embryology of the Chick to Hemingway’s 
Death in the Afternoon was revie:ved with thoroughness and gusto. He taught 
the search for the objective truth and on all who worked with him he left an 
indelible mark. He will be remembered by them gratefully and affectionately. 


JOSEPH BERKSON 
Mayo Clinic 
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Statistics for Sociologists, by Margaret Jarman Hagood, New York: Reynal 
and Hitchcock, Inc. 1941. viii, 934 pp. $4.00. 


Students of sociology will find in this book an introduction to the statis- 
tical tools of their trade rather than an exposition of statistical theories in 
vacuo or in any other medium. But a nine-hundred-page textbook “designed 
primarily for the first year of statistics for students in sociology” who are 
presumed to have mastered “no prerequisite of mathematics beyond fresh- 
man college mathematics” inevitably raises some troublesome pedagogical 
dilemmas. Eschewing all higher mathematics while undertaking to explain 
“all the basic statistical methods which have been used in sociological re- 
search and some of the newer ones which have not yet found wide application 
in sociological fields” has led in this instance to some precarious tightrope 
walking between rule-of-thumb precepts and such Platonic dialogue as the 
following: 


A. ... What do other sociologists do about tests of significance in such 
situations? 
B. They do everything imaginable .. . 


On the other hand, the text contains many lengthy computations whose 
rationale is surely beyond the comprehension of most students of freshman 
college mathematics. Again, although the student is repeatedly and wisely 
admonished always to consider the basic assumptions of each method that 
he is tempted to use, his attention is likely to be distracted by occasional di- 
gressions from discussion of first principles into minutely detailed instruc- 
tions for the use of calculating machines to compute various functions on a 
mass-production basis. 

Aside from such shortcomings—probably unavoidable in a text which 
aims to do so much for novices—the book is not only sound and up-to-date 
but extremely comprehensive. It should appeal to students who are above 
the average in intellectual maturity and scientific curiosity. Parts of it, 
especially those dealing with the newer concepts relating to sampling and 
analysis of variance and co-variance, should be required reading for many 
social researchers whose statistical training was derived from the standard 
textbooks of no more than a decade ago and who do not yet realize that 
Fisher and others have outlawed inverse probability. 

The book is divided into five parts—quantitative methods in sociology, 
descriptive statistics, inductive statistics, statistics of relationship, and se- 
lected techniques for population data. The last part includes treatment of 
birth and death rates and the construction of life tables. Nine appendix 
tables embrace integrals and ordinates of the normal curve, t, chi-square, 
F, Z, and the life-table functions g and m. A systematic collection of the 
formulae scattered through the text would have enhanced the book’s use- 


fulness for reference. 
ELBRIDGE SIBLEY 


Bowdoin College 
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The Theory of Econometrics, by Harold T. Davis. Bloomington, Indiana: 
The Principia Press, Inc. 1941. xiv, 482 pp. $4.00. 


The contents of this book are encyclopedic. One finds in it a description of 
depreciation formulae and of various methods of computing life insurance 
premiums; the author discusses the concept of utility and presents a detailed 
theory of international exchange; he devotes considerable space to the prob- 
lems of taxation and makes passing observations concerning the interrelation 
between interest rates and the outcome of presidential elections. 

In his endeavor to present a complete, up to date picture of the application 
of quantitative methods of analysis in economics Professor Davis refers to 
the works of more than three hundred different authors. Numerous biblio- 
graphical footnotes are implemented by summaries of selected literature 
attached to each of the eighteen chapters. 

Of the two principal approaches through which quantitative analysis 
enters the field of economics—pure theory and statistics—both are given 
equal attention. No attempt, however, is made by Professor Davis to inte- 
grate either one in a unified system. 

Although essentially a compendium, the book contains here and there 
original contributions. As many an econometrician with a background of 
mathematics and physics, the author shows great weakness for analogies be- 
tween familiar definitions of theoretical physics and some basic concepts of 
pure economics (“isomorphism between money utility on the one hand and 
entropy on the other” p. 171 etc.). If his more cautious colleagues should 
object to Professor Davis’ readiness to develop an elegant deductive argu- 
ment on the basis of a few bald factual and theoretical assumptions, he will 
be able to point out that some of the best known authorities in the field of 
business cycles theory reach far bolder conclusions on the basis of much more 
dubious assumptions—and they get away with it. 

The appearance of this volume raises again the question whether “Econo- 
metrics” as defined by Professor Davis should and could be usefully treated 
as a distinct, separate part of economics. It is true that some investigators 
show a greater facility in and interest for the mathematical formulation of 
their problems and numerical manipulation of their data than others. The 
powerful tools of quantitative method have definitely proven their worth in 
application to economic analysis and thus they are bound to become common 
property of an ever wider circle of economists. It can be hoped that a working 
knowledge of the fundamentals of mathematical analysis will soon be as 
much required from an advanced student of economics as the knowledge of 
foreign languages. But precisely for this reason a “Theory of Econometrics” 
can not be more usefully established as a separate field of advanced studies 
than for example a “Theory of Economics treated with the help of foreign 
languages.” The use of economic problems in teaching mathematics to 
economists is of course highly advisable, but so is the use of Barone and 
Béhm Bawerk in teaching them Italian or German. However, before 
Econometrics have found their natural place in the general body of Econom- 
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ics a great pedagogical task has to be performed. Professor Davis’ book will 
be of invaluable help to those engaged in teaching mathematics to economists 
and economics to mathematicians. 

WassILy W. LEONTIEF 


Harvard University 


The Elements of Statistics, by Elmer B. Mode. New York: Prentice-Hall, Inc. 

1941. xvi, 378 pp. $3.50. 

Many teachers of statistics must be conscious of the desirability of in- 
troducing into their beginning courses more extensive mathematical treat- 
ments of the subject than often have been employed in the past. One deter- 
rent has been the lack of suitable textbooks that are at once adequate and 
still simple enough mathematically to be used with classes in which the 
students have a mixed (and usually minimum) mathematical training. To 
many instructors Professor Mode’s book may offer a solution. It presupposes 
no mathematics beyond secondary school geometry and algebra, and yet it is 
comprehensive and contains much material of value in the study of the ele- 
mentary mathematics of statistics. Although the author employs an elabo- 
rate symbolism it is always carefully defined, and the subject-matter is ex- 
plained in great detail so that small points which often trouble the beginner 
are not overlooked. The book is constructed upon the premise that the 
science of statistics may be studied from a broad general standpoint, and 
that once the principles are learned, applications may be made to any partic- 
ular field of interest. 

Fundamentals are not neglected in this textbook. The chapter on computa- 
tion, dealing with limits of accuracy, the elimination of unnecessary calcula- 
tions, and the use of the slide rule, should prove helpful to beginning students 
to whom these are often small but vexing problems. There are many worked 
examples to accompany the discussions of methods, and there are an abun- 
dance and a great variety of exercises for solution. Somewhat more attention 
might have been given to the technique of chart construction in the chapter 
on that subject; but the charts and graphs of the book itself must be cited 
as excellent examples of statistical draftsmanship. 

The chapters on averages and those on dispersion and moments are very 
well done, and provide material on the mathematical properties of these 
measures not usually included in an elementary text. Other chapters of out- 
standing merit are those on frequency distributions, the frequency curve, 
and curve fitting. On the other hand, the treatment of index numbers seems 
rather narrow and limited since it is confined almost entirely to the matter of 
formulas. 

A feature of the book is the introduction at an early stage of the concept 
of probability and the development oi it throughout the text. The student 
is led gradually and carefully to the final chapters in which the topic is 
brought to culmination in the discussion of binomial distribution, and in 
which he is given an introduction to sampling theory. Discussion of measures 
of reliability is confined principally to large samples. The treatment in rela- 
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tion to small samples is of necessity somewhat limited, in keeping with the 
scope of the text. The Chi-square function, however, is given more than pass- 
ing attention, and a number of examples of the practical application of the 
Chi-square test help to explain the concept. 

In general, the book is very well written, and is marked by a clear, lucid 
exposition of the mathematical principles involved. It is a book that may 
require close application from the student, but also one that will repay him 
for the effort. 

FREDERICK R. OTTMAN 


New York University 


Business Statistics, by Martin A. Brumbaugh and Lester S. Kellogg. Chi- 
cago: Richard D. Irwin, Inc. 1941. xv, 913 pages. $4.00. 

This book is a substantial addition to the growing list of excellent texts 
prepared primarily for college courses in business and economic statistics. 
It is designed for the statistical consumer rather than the statistical pro- 
ducer; for the ordinary user rather than the specialist. 

The emphasis is on the simpler techniques of collecting, presenting, and 
analyzing business data and upon affording sound bases for the interpreta- 
tion of statistical materials. The authors do not introduce mathematics be- 
yond arithmetic and intermediate algebra, including series and the use of 
logarithms. The majority of business men and economists who have occasion 
to make use of statistics are not helped by the mysterious symbolism and the 
involved refinements of the mathematical statistician. The layman in sta- 
tistics sometimes suspects that the advanced specialists are so enamored of 
their own abstruse mathematics that they fail to appreciate the importance 
of, and need for, a more democratic acquaintance with sound statistical 
techniques. 

The authors have devoted considerable space to those aspects of statistical 
method that are especially pertinent to business and economics. The prin- 
ciples of sampling, the collection and tabulation of data, the use of graphs, 
and the treatment of time series make up the bulk of the text. Less attention 
is given to averages and frequency distribution than to trends, index num- 
bers and cycles. The book includes a rich variety of illustrative matter not 
strictly “business statistics,” for among the materials used for explanation 
or example are those referring to prices, wages, foreign trade, cost of living, 
the public domain, public health, straw ballots, accidents, marriages, air 
forces, and postal receipts. The reviewer notes with satisfaction the attention 
given to the limits of the reliability of the various statistical measures; it 
would not have been out of place to have included also a caution against 
some of the “horrible examples” of misleading graphic and pictorial repre- 
sentation which unfortunately abound in popular business and general 
literature. A helpful innovation in a text on statistics is the inclusion of two 
chapters on the collection and use of materials from library sources. 

KENNETH DUNCAN 


Pomona College 
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A Significance Test for Time Series, by W. Allen Wallis and Geoffrey H. 
Moore. New York: National Bureau of Economic Research, Inc. 1941. 
xii, 59 pp. 50 cents. 


The authors have examined some of the characteristics of order that are 
dependent only on the relative magnitudes of the terms in time series and 
have derived a pseudo x? test for cyclical fluctuations. Their stated objective 
is to choose “both a form of the population and the characteristic(s) by 
which randomness is to be judged... entirely without reference to the 
sample.” 

Starting with an assumed sequence of N terms, no two of which are iden- 
tical in magnitude, they derive the exact distribution of lengths of rises and 
declines (phases or runs), excluding the end or “incomplete” runs, for a 
theoretical arrangement in which the frequency for each length is the aver- 
age for the N! possible independent arrangements. Although a correction 
factor is indicated for the case where the end runs are included, the simple 
expression 





(42) i +(4+1)(N —d)] 


for the number of runs of length d or over in such a theoretical distribution 
is not given. An empirical check of the distribution of “complete” runs is 
shown for three groups of series (VN =25, 50, and 75). For this purpose the 
theoretical frequencies are adjusted only with respect to N, the length of 
the series and the total frequencies are not identical to the corresponding 
observed totals. This could, of course, have been avoided by including the 
end runs and counting the runs (rises and declines) of length, d=0. When 
these are included, the number of runs in any arrangement is (N +1). 

The distribution of x3 is obtained by using a three term comparison (d =1, 
2, or 3 or over) between the observed and the theoretical distributions of 
“complete” runs for each sample used in the empirical check. Exact distribu- 
tions (except for a minor discrepancy in that (2N —7) /3 is taken as the total 
theoretical frequency in each case) are shown for N =6 to 12 inclusive and 
these are compared with the empirical distributions to reach an approximate 
distribution of x? for use when N >12. 

One of the simplest arrangements which is usually recognized as “non- 
random” is one in which each successive term is higher than the preceding. 
Although such an arrangement would be expected to occur only once in 
N! arrangements, N would have to be 19 or over to reduce the probability 
associated with the empirical x? to .01. The probability values for N =6 and 
12 are .4528 and .0924 respectively. 

The distributions of turning points and numbers of completed runs are 
also obtained. It is shown that these distributions approach normality for 
N 212. 

Tests based on these distributions are illustrated by application to annual 
production, yield per acre, and acreage harvested for sweet potatoes in the 
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United States from 1868 te 1937. As applied, the test selects only one of 
these as showing evidence of cyclical behavior even though each one presents 
evidence of definite primary trends which can be detected by other types of 
analysis. A basis for choosing one of a group of fitting curves with various 
values of x} is presented. 

P. S. OLMsTEAD 


Bell Telephone Laboratories 


Training and Recruiting of Personnel in the Rural Social Studies, by Theodore 
W. Schultz assisted by Lawrence W. Witt. Washington: American Council 
on Education. 1941. xiii, 340 pp. $3.00. 


This useful and timely report on the pressing problem of personnel selec- 
tion in rural social studies was prepared under the direct supervision of the 
following distinguished committee: Edwin G. Nourse (Brookings Institution), 
Theodore W. Schultz (Iowa State College of Agriculture), Waldo E. Grimes 
(Kansas State College of Agriculture), William I. Myers (New York State 
College of Agriculture), T. Lynn Smith (Louisiana State University), and 
O. C. Stine (Bureau of Agricultural Economics, U.S.D.A.). 

The composition of the committee, representing both Federal and state, 
both educational and administrative points of view, fitly reflects the need for 
coordination in studying and in meeting the problems raised by the Report. 
Rural social studies have experienced a mushroom growth since the last war, 
and the time for reckoning and for planning is at hand. 

While the central problem is that of ensuring a proper quantitative >xlance 
between supply and demand in personnel, the committee has found that 
adequate reform in this line involves reorganization of training programs 
and promotional practices at the undergraduate and graduate levels and in 
the official staffs of Land-Grant Institutions and Federal agencies. 

At the very basis of the whole program lies the curriculum. Agricultural 
Economics as a field has never been so well systematized from the standpoint 
of instruction as some of the older social science disciplines. Undergraduates 
must gain basic intellectual training in sociological and economic theory, as 
well as in statistics, history, psychology and other related studies. At the 
graduate level this discipline must be continued, care being given to correlate 
field work with theory. 

On the staffs of Land-Grant Colleges provision should be made to allow 
graduates adequate opportunity for leaves of absence. Extension work, 
experience in both state and Federal agencies, research, intimate knowledge 
of the problems of two or more different regions should all find their place. 
The able graduate student must be encouraged to undertake the training 
which will fit him for future service; he must not be treated as a convenient 
“assistant” on whom to unload departmental dirty work. 

Both in the college departments and in the governmental bureaus efficient 
personnel practice is vitiated by too much inbreeding. While Civil Service 
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delays account in part for the hesitancy of government agencies to look 
“outside” for new recruits, there is also, as in the colleges, a tendency to 
mistake conformity of method, background and general outlook with pre- 
requisites for efficiency. 

The committee concludes its admirable survey with the statement that 
50-75 individuals with 3-4 years of graduate training will be needed every 
year. Measures must be set in motion to regulate the admission of candidates, 
the elimination of the unfit, and the competency of the survivors. 

E. Y. HaARTSHORNE 


Library of Congress 


The Prediction of Personal Adjustment, by Paul Horst and Others. New York: 
Social Science Research Council, Bulletin No. 48, prepared for the Com- 
mittee on Social Adjustment under the Direction of the Subcommittee on 
Prediction of Social Adjustment. 1941. xii, 455 pp. $2.00. 


Paul Horst, editor of Psychometrika, engaged for some years in personnel 
selection research for a large industrial concern, and a consistent contributor 
of statistical articles in the field of mental measurement, was called to 
Chicago last year to assume charge of the short-time production of a mono- 
graph on methods of prediction in the general field of adult adjustment. 
With the assistance of several workers and the counsel of various commit- 
tees, the monograph was put together in something over three months. The 
resulting volume reflects the competence of the contributors, the breadth 
arising from the mingling of various backgrounds, and the diversity of 
approach found in different disciplines. No effects of haste are apparent, 
other than possibly the unreconciled frames of reference of the several 
writers. 

The volume presents both the rationale and technical! details of prediction. 
It is concerned (primarily with respect to illustrative material) with the pre- 
diction of success in four areas: vocations, education, marriage, and parole. 
Part I, comprising two-fifths of the text, presents the logic of prediction. It 
is relatively simple, straightforward, non-mathematical exposition. It pre- 
sents, in its eleven chapters, a comprehensive and critical statement of 
considerations and methods; some of the fundamental material is new, and 
certainly there is no other single treatment that approaches the compass and 
definition of this. Part II, comprising some sixty per cent of the text, is 
technical, and illustrates both the mathematical background, and the appli- 
cation to empirical data, of the methods described in the earlier part. Part 
II is highly original, ingenious, and resourceful. It marks an advance over 
methods ordinarily understood and employed. 

The reader will find, in addition to the general discussion in Part I, a 
detailed critical treatment of the case study method as a means of prediction; 
new light on random sampling in measurement; new methods of solving 
multiple correlation and regression coefficients; procedures for scaling items, 
and also attributes; methods for reducing the number of variables; choosing 
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predictable criteria; simplified ways of handling ratings; the function of 
“suppression variables,” and other topics. Richardson’s section on combina- 
tion of measures is the most realistic treatment of weighting which the 
reviewer has seen. 

The entire volume may be regarded as lying, not solely in the field of pre- 
diction, but in the emerging statistical field of combinations of measures to 
index a complex trait through appropriate composites. The development of 
this area—accurate, sensitive, and faithful indexing or measurement of 
variables representing general concepts—is of as much basic importance to 
those interested in the maturing of statistical science in the social fields as 
is the somewhat narrower problem of estimating over an interval of time. 
Though somewhat aside from its avowed purpose, the entire study repre- 
sents a wholesome and timely recognition of the complexity of traits in 
social or psychological fields, and the technical developments in the work 
may be regarded as a contribution to much needed refinement of indexing 
or measurement in areas that are still somewhat nebulous. 

Done in connection with a personnel which varied in interests from case- 
study methods to almost pure mathematics, the work represents something 
of an attempt to bring together quantitative and non-quantitative ap- 
proaches. In this it is only partly successful; the combination is more in the 
nature of an assemblage than an integration. The transfer, on the part of a 
writer, from thinking in pure mathematics to thinking in practical fields is 
not accomplished easily. One feels, without prejudice to the excellence of the 
mathematical contributions, that certain portions of Part II represent an 
over-confidence or over-enthusiasm for quantitative methods, even if 
mechanically performed; the volume is clearly concerned more with the 
development of theory than with the improvement of immediate practice. 

Through its two distinct parts, the volume makes an appeal to both the 
general and the technical worker. It is made readable by excellent organiza- 
tion, clear exposition, and meticulous editing. 

Dovetas E. ScaTes 


Duke University 


Nation and Family, The Swedish Experiment in Family and Population 
Policy, by Alva Myrdal. New York: Harper and Brothers Publishers. 
1941, xv, 441 pp. $4.00. 


Sweden, 1934-39, was the scene of the most dynamic integration of social 
philosophy, statistical research, and political action yet recorded in human 
history. The principal components in this synthesis were social-democratic 
institutions and ideology, academic leadership of high order, population 
analysis, economic research, biological and psychological studies, and ex- 
tensive social security, health, housing and welfare programs. The catalytic 
agent was a new principle, initiated in academic cycles, bruited in popular 
discussion, and formulated under governmental auspices. This new principle 
was a democratic population policy directed toward explicit quantitative 








156 AMERICAN STATISTICAL ASSOCIATION: 


and qualitative objectives through the integration of the interests of people 
as members of families and as members of the nation. Through reference to 
this principle and the new focus of national interest in children and the 
family, the whole structure of Swedish economy was re-interpreted, re- 
oriented, and to a considerable extent actually re-vamped in legislative and 
administrative acts. The movement was aimed at long-range objectives, 
rather than quick and spectacular results. It has been temporarily side- 
tracked by the necessity of directing all the energies of the Swedish nation 
to preparations for defense. It can, therefore, be given a pragmatic test only 
if, and when, an international order is established that will again make pos- 
sible free experimentation in democratic ways of life. 

In Nation and Family, Alva Myrdal, who was one of the principal actors 
in this drama, presents to the English-reading world a broad exposition of 
its conditions, theory and development. This account of an intellectual revo- 
lution in Sweden is likely to have far reaching influence on social theory, the 
direction of statistical research and political progress in other countries. 
The general theory, which includes the most comprehensive population 
policy yet enunciated, is appropriate to any country characterized by ad- 
vanced technology and democracy. The particular synthesis of various fac- 
tors in economic and social life effected in Sweden is, of course, not wholly 
appropriate to any other situation. It will, nevertheless, be extremely in- 
teresting to observe the reactions of scientists, administrators, and theorists 
to the stimulus thus provided for a re-examination of objectives and pro- 
grams in various fields, e.g. public housing (hitherto characterized by a 
peculiar dearth of coherent theory), nutrition, employment security, health 
security, birth control, eugenics, and child welfare. The specific treatment of 
such topics as economics of homemaking, housing for families, feeding a 
nation, health for the nation, social security and the social care of the handi- 
capped, opportunities for education, recreation and the family will facilitate 
its use by specialists in various fields. 

The author combines an exposition of theory, frankly related to value 
judgments which are so far as possible stated explicitly, with an objective 
analysis of conditions and events. The treatment is well balanced and candid; 
but it naturally reflects personal interests and preferences. The treatment of 
general economic theory in relation to population policy has been more fully 
developed by Gunnar Myrdal in various lectures in this country, including 
those published in Population—A Problem for Democracy. The quantitative 
materials in Nation and Family are presented in brief and popular form— 
sometimes with a regrettable absence of precise definition. The statistician 
will regret the lack of an extensive statistical supplement. This need is met, 
at least in theory, by extensive references to Swedish statistical sources. 
Moreover, an extensive and precise treatment of some of the materials cov- 
ered is now available in Thomas’s Social and Economic Aspects of Swedish 
Population Movements, 1750-1933. Mrs. Myrdal does present much well 
selected and significant quantitative material, but her principal contribution 
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to the statistician is a brilliant conceptual organization of critical problems 
in their social and political context. 

The treatment throws light on many neglected problems in population 
theory, as, for example, that of the “social substratum.” It provides the 
background for a wide variety of institutional changes. Above all, it is 
characterized by breadth and intellectual integration. It should prove an 
antidote to many ill-conceived and short-sighted social reforms. Finally, 
the book can be recommended to all social scientists for sheer intellectual 


stimulus. 
FRANK LORIMER 


The American University 


The Swedish Collective Bargaining System, by Paul H. Norgren. Cambridge: 
Harvard University Press. 1941. xv, 339 pp. $3.50. 


This is a carefully done description and analysis of the collective bargain- 
ing system in Sweden. It sets an excellent example for a pioneer study in this 
field. There are no really good studies in English of the trade union systems 
of European countries other than Great Britain. The author has taken one 
of the most successful of the European systems for probing; he has proved it 
to be a manageable task for concrete presentation; he has hewed closely to 
his task and has come out with a scholarly study that is a distinct contribu- 
tion to the subject of the validity and utility of collective bargaining in 
modern industrial society. 

A somewhat telescoped outline of the volume indicates its coverage: de- 
velopment of the trade organization, of both worker and employer in Sweden; 
the collective agreements and their contents, more particularly the cost-of- 
living provisions and the piecework system; the technical making of the 
agreement and governmertal intervention; the subordinate processes of 
local agreement-making under the general controlling agreement and inter- 
pretations of agreement by the Labor Court; and finally, the significance of 
the system as a whole for the Swedish economy and its probable applicability 
to the United States. The volume is written with an unsual and refreshing 
clarity and objectivity, and written only after research and field study in 
Sweden. It shows a balanced comprehension of social desiderata and eco- 
nomic possibilities. 

Professor Slichter’s Foreword is in the nature of a review of Dr. Norgren’s 
study. He points out features of interest to both unions and employers in 
America: the high degree of organization on the part of Swedish employers; 
the controlling influence of the national trade union federation over its 
members; the prevalence of national agreements and the absence in those 
agreements of detailed restrictions limiting output; widespread existence of 
piecework, which extends into the building trades; safeguarding on both 
sides of the right to strike, even at the expense of considerable lost time from 
strikes, which interestingly enough appears to be about as great as in the 


United States. 








158 AMERICAN STATISTICAL ASSOCIATION - 


Another aspect of the Swedish system is effective intervention of the 
Government in all industrial disputes and the ready acceptance of it by both 
employers and workers. Such intervention takes place not only on the level 
of the interest disputes, but also in justiciable disputes—the author uses the 
word “interpretational”—which are handled by a special Labor Court. The 
author might also have mentioned the evolutionary trial and error method 
by which Swedish disputes legislation has developed. This legislation fre- 
quently has been enacted for fixed periods of time, and has had definitely 
to be reconsidered at the end of such period. The high quality and experience 
of the mediators have accounted for much of the successful handling of 
disputes. Nor does the author, it seems to me, emphasize sufficiently the 
wisdom of the Government and its representatives in weighing “the more 
objective factors—the swings of the business cycle, the degree of organiza- 
tion on both sides, and so forth.” It is this wisdom on the part of the Govern- 
ment that has, I think, made “the effect of mediation on the final outcome 
of the bargaining process” of more than “minor significance.” The Govern- 
ment has not tried to outface economic realities by fiat; neither has it bol- 
stered first one side and then the other; nor has it become an administrative 
agency of the special interests of either side. 

LEIFUR MaGNnusson 


The Library of Congress 


Industrial Wage Rates, Labor Costs, and Price Policies, by Douglass V. Brown, 
Charles A. Myers, John A. Brownell, John T. Dunlop and Edwin M. 
Martin. Temporary National Economic Committee. Monograph No. 5. 
Washington. 1940. xxvi, 172 pp. 


This study should be examined carefully by anyone engaged in theoretical 
or empirical work on the economics of the firm. It demonstrates the wealth 
of economic data available in business records and suggests many ways in 
which these data may be turned to account. 

The first half of the monograph analyzes the experience of two paper 
companies and two cotton textile companies over the period 1936-38, and of 
two shoe companies for the years 1931-38. A more intensive case study of 
the International Harvester Company over the period 1929-37 comprises 
the second half of the volume. Information is provided on the movement of 
wage rates, unit labor costs, unit total costs, and prices, on the accounting 
procedures by which cost figures were derived, and on some of the considera- 
tions which appeared to influence price and wage decisions. 

The case studies are suggestive rather than productive of definite conclu- 
sions. The dominant influence of overhead on the cyclical movment of total 
unit costs stands out clearly, particularly in the Harvester Company case. 
The authors suggest that the role of costs in price formation is essentially 
different in the two major phases of the cycle. “This survey suggests that 
when sales are falling, business men commonly regard themselves as being 
forced to lower costs to conform to reduced prices and that, when business is 
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improving, they think of prices as being raised to conform to higher costs.” 
This lack of symmetry undoubtedly exists, but one may doubt whether the 
role of costs has been correctly stated. Do business men raise prices in 
recovery because their own costs have risen? Or are they able to raise prices 
because the costs of other producers have risen sufficiently that all will concur 
in a price increase? 

A number of the firms studied show a systematic deviation of average 
hourly earnings from wage rates over the course of the cycle, and an increas- 
ing secular deviation of unit labor costs from wage rates. The analysis of 
these deviations in the Harvester Company is particularly interesting. 
Changes in wage rates and labor costs seem in general to play a very minor 
role in price formation. Few of the cases studied show any clear connection 
between the timing and magnitude of wage and price changes. 

Research into business decisions must increasingly probe beneath the 
superficial descriptions which business men give of their behavior and pene- 
trate into the basic operating records of the firm. It is to be hoped that this 
illustration of what can be done with business records will stimulate addi- 
tional investigation both by individuals working on one or a few firms and 
by organized groups able to analyze a considerable sample. One may also 
hope that this work will be directed increasingly toward answering the ques- 
tions posed by economic theory in this field, and that we shall in time have a 
thorough going revision of the economics of the firm. 

Liorp G. ReYNoLps 


The Johns Hopkins University 


Hourly Earnings of Employees in Large and Small Enterprises, by Jacob 
Perlman. Temporary National Economic Committee. Monograph No. 14. 


Washington. 1940. xv, 94 pp. 


Wage data collected in recent years by the Wage and Hour Division of 
the Bureau of Labor Statistics are here assembled and focussed on the ques- 
tion whether employees of large enterprises enjoy higher average hourly 
earnings than employees of small enterprises. No clear relation between 
hourly earnings and size of enterprise was discovered in eight relatively 
small-scale industries: shoes, leather, radio parts, furniture, hosiery, cotton 
goods, woolen and worsteds, and knitted underwear and outerwear. Hourly 
earnings were found to increase with size of enterprise in eight highly- 
concentrated industries: meat packing, iron and steel, electrical goods, radio 
sets, explosives, soap, fertilizers, and tobacco prodi s. This tendency 
existed, moreover, within each region of the country, e: . size of community, 
and each grade of labor. A net relationship betwee: ze of company and 
hourly earnings of employees is strongly indicated, vhough this was not 
tested by multiple regression analysis. 

The qualifications which must be attached to these results are carefully 
noted by the author. The fact that large and small enterprises nominally 
in the same industry may not be producing the same ~ ‘uct raises difficul- 
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ties of comparability which can never be entirely surmounted. The distribu- 
tion of hourly earnings does not give us the distribution of either wage rates 
or unit labor costs. Where piece rates are used, high earnings simply indicate 
high man-hour output. Higher earnings in large enterprises might be due 
very largely to the fact that they make greater use of piece-work and bonus 
systems which induce a greater input of effort by the worker. 

Frequency distributions of hourly earnings for large, intermediate and 
small establishments in four industries are published in appendixes. The 
upper limit of the range is usually about the same for small companies as 
for large, but the lower limit is considerably lower for small concerns. The 
distributions are markedly symmetrical, but with a tendency toward bi- 
modality in the distributions for intermediate and small producers. 

These results suggest many interesting problems. To what extent are the 
observed differences in hourly earnings attributable to differences in man- 
hour output rather than in wage rates? Do the higher earnings obtained in 
large enterprises allow them to skim the cream from the labor market? Are 
differences in wage rates largely offset by differences in labor efficiency in 
large and small enterprises? Case studies of large and small enterprises selling 
in the same product market and buying labor in the same community might 
furnish very useful evidence on these matters. 

Luioyp G. REYNOLDs 


The Johns Hopkins University 


Economics of Social Security, by Seymour E. Harris. New York: The 
McGraw-Hill Book Co., Inc. 1941. xxvi, 455 pp. $5.00. 


Professor Harris’ purpose in writing on this subject is made clearer by the 
subtitle, which indicates that the volume describes “The Relation of the 
American [Social Security] Program to Consumption, Savings, Output, and 
Finance.” The book is an outcome of the author’s interest in the problem of 
investing social security funds. He is impressed with the necessity of attain- 
ing perspective in evaluating the probable impact of these funds on the 
whole economy and particularly on the volume and fluctuations of output 
and employment. As a result, social security, as the author uses the term, 
means, for the most part, the system of old age and survivors’ insurance, 
with a much lighter emphasis on unemployment compensation and no 
consideration of other phases of the program. 

There are three major divisions, which include a total of twenty-one 
chapters. Part I considers the relationship of the program to probable out- 
put. Part II describes effects of the system on finance. Part III is concerned 
with the incidence of costs of the program. 

In each major division, there is an extensive citation of varying viewpoints, 
well organized, logically arranged, clearly quoted or paraphrased. A wide 
range of pertinent statistical data is included, and footnote references pro- 
vide a fairly comprehensive bibliography of recent literature on economic 
implications of social security measures. Major divisions and chapters are 
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effectively arranged, in that varying viewpoints are first contrasted, after 
which the author seeks to strike a balance in a concluding section or para- 
graph. As a result, the presentation sustains the reader’s interest and stimu- 
lates a critical viewpoint, which, in the opinion of this reviewer, gives the 
volume its greatest value and justifies the opinion that it is a “must” on the 
reading list of all those who are charged with responsibility for administering 
these features of the social security program. Because of this arrangement, 
also, the book will be useful in the classroom, where opposing viewpoints 
may be criticized in more detail. 

In other words, Professor Harris has provided a powerful incentive for 
thinking critically of the probable effects of our old age security program. 
He repeatedly notes, for instance, the possibility if not likelihood of the re- 
pudiation of obligations under old age provisions. Indeed, the volume is 
replete with suggestions, implications, and possibilities, and they represent 
its most important contribution. For the conclusions to which the author 
comes are, as would be anticipated in a study in which so much emphasis is 
placed on authority and so little on pertinent evidence, distinctly contro- 
versial. That is particularly true, also, because the author attempts to juggle 
and balance a coterie of economic tendencies, actuarial statistics, and prin- 
ciples of social justice. In effect, the reasoning process attempts to follow 
the threads of an endless number of variables through a complex maze of 
arguments and thereby to arrive at a series of tenable conclusions. By such 
a process, it is possible to formulate hypotheses, but anything in the nature 
of a positive conclusion requires more tangible evidence. Illustrations of this 
point are numerous. After one hundred fifty pages of citation and quotation, 
the conclusion as to the incidence of costs is far from decisive. The conclusion 
as to the impact of the program on prices is a series of questions. The author’s 
decision that, on balance, “the stagnationists have a strong case” is of similar 
caliber, as is the declaration, in curious scientific language, that “our sym- 
pathies are with the spenders.” 

Aside from its value in focussing attention on the place and importance 
of social security in the total economy, therefore, it appears that the major 
value of the book is its profusion of illustrations of the need for empirical 
studies to supplement armchair hypotheses. 

Dae YODER 


University of Minnesota 


Federal Finances in the Coming Decade: Some Cumulative Possibilities, 1941- 
51, by Carl Shoup. New York: Columbia University Press. 1941. vii, 
121 pp. $1.00. 

Essential Facts for Fiscal Policy. New York: National Industrial Conference 
Board. 1941. 135 pp. 

It has often been said that although the Treasury plans only from year to 
year, it is long range planning of finances that is required. Professor Carl 

Shoup has boldly and successfully attacked the problem of long range fiscal 








162 AMERICAN STATISTICAL ASSOCIATION: 


planning. That his estimates, or better, his informed guesses may prove to 
be wrong, is of secondary importance. In fact Pearl Harbor has already dated 
many of his findings. What is of crucial importance is his method of ap- 
proach, his assumptions, his selection of significant variables and the expert 
use of series which throw light on this problem. Economists, civil servants 
and statisticians will, I am sure, be grateful to Professor Shoup for this 
excellent monograph. 

For the next 10 years he estimates expenditures, tax receipts inclusive of 
yields associated with five successive revisions in the tax structure, each in 
turn contributing additional amounts of taxation, and the rise of debt in 
the absence of tax revisions and on the assumption of these five successive 
changes in the tax structure. The author does not neglect the relation of 
taxes to income, of taxes to prices, of the rise of yield of one tax upon the 
yields of others, of the effect of high tax yields on sales of securities. 

Professor Shoup is concerned almost exclusively with the fiscal aspects of 
the problem; but he is nevertheless anxious that fiscal policy be used as a 
means of keeping prices from rising. It is possible, of course, to deal with the 
price problem exclusively through controls. The cost then would be a com- 
plicated and comprehensive administration, regimentation, and a rapidly 
growing public debt. The price problem would be solved at the expense of 
the public debt. It would have been helpful if Professor Shoup had suggested 
the relative contributions to be expected of taxes, controls, and monetary 
policy. Washington needs guidance here. 

In discussing the sale of government securities, Professor Shoup raises 
many interesting questions. What is the magnitude of probable sales to in- 
stitutions and individuals? What limitations are placed on sales by banking 
capital and cash reserves? What is the elasticity of supplies of loanable funds 
in response to a rise in the rate of interest? In particular, will the cost to the 
government of the rise in the rate of interest exceed the new money at- 
tracted by the increase of the rate on government bonds? On these and many 
other issues Professor Shoup sheds new light. 

He is perhaps overanxious concerning the limits on sales of bonds to banks 
set by cash reserves and capital. The monetary authority can deal ade- 
quately with these problems; and the danger of rising rates of interest on the 
value of assets and hence on the adequacy of the capital structure can be 
averted through Treasury guarantees against depreciation of securities. 
Advances in this field are beginning to be made. Professor Shoup might also 
be encouraged by British experience in the last two years: Vast drains on the 
capital market have been accompanied by a decline in the rate of interest 
on public securities. In almost two years of warfare the price of all fixed 
interest yielding securities rose by almost 15 per cent. The demand for 
government bonds, observe, stems not only from existing supplies of money, 
but also from new supplies; not only from normal savings, but also from addi- 
tional (or diverted) savings induced by higher incomes and limitations on 
spending both for consumption and capital purposes. Through a control of 
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the supply of money and the demand for cash for spending, the government 
can assure the Treasury a reasonable rate of interest. And banks should not 
be guaranteed a rate in excess of the variable costs involved in absorbing 
additional public debt; and when outlets for cash increasingly are closed 
private purchasers will be pleased with the opportunity to purchase gov- 
ernment securities at 2 per cent. 

Professor Shoup’s alternatives for increasing public revenues are on the 
whole eminently sensible. He suggests under his first two alternatives large 
rises in the income taxes and other taxes on capitalist income; under the 
third, excise duties; under the fourth, manufacturers’ sales taxes; and under 
the fifth, payroll taxes. The respective additions to receipts for the fiscal 
year 1944, in which year the total gains would be a maximum, are under 
these successive alternatives $3.7, $1.3, $1.0, $1.3 and $0.8 billion. Total 
revenue would then rise to $21 billion in the fiscal year 1944. At an income of 
$100 billion the total tax load for all governments would then be roughly 
30 per cent of national income. In the absence of large curtailments imposed 
on industry by priorities, rubber shortages, etc., I would have suggested 
that Professor Shoup underestimates the tax potential in the excise field. 
The reviewer would also suggest a greater increase in payroll taxes than that 
proposed by Professor Shoup. Despite the increased burden of income taxes, 
a rise of payroll taxes from the present low level by at least 4 per cent seems 
eminently desirable. The rise of yield would then be of the order of $2 
billion annually. (I assume broader coverage than is now had under the 
Social Security Act.) 

The National Industrial Conference Board Study deals with somewhat 
similar problems. They apparently would rely heavily on a rise of income tax 
induced through a lowering of exemptions. Estimates of yield are based on 
the assumption that the yield of surtax will be given by the existing ratio 
or normal tax yield to total income tax yield. This assumption has, of course, 
been violated by the 1941 Revision which relied heavily on a rise of the sur- 
tax yield. The Conference Board study also underestimates the potential 
yield of corporation taxes though a final answer depends on the results of 
controls on corporate income. Its estimate is that the maximum available 
draft on corporate income (prior to the 1941 Act) was $1.6 billion. The 1941 
act has already increased the tax burden on corporations by $1.4 billion. 
Professor Hart estimates the corporate tax base in the period just ahead at 
$9 billion (exclusive of inter-corporate dividends). This figure may be low, 
but in any case, the tax assessment even now is but $4 billion. At higher 
income levels in 1942, the rise of corporation taxation may well yield several 
billion additional. In 1937, the distributable net income was $10.2 billion, 
cash dividends $7.3 billion and taxes $1.4 billion. 

Again, a suggested limit of ¢ to 3 for the excess profits tax seems too low. 
The American experience in the last war and current British experience 
with 100 per cent tax (and possible rebates of 20 per cent in the post-war 
period) give an indication of the possibilities. Business profits are today 
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largely determined by government demand. A satisfactory market is as- 
sured for the vast majority of market provisioners. A seller’s market of this 
type calls for heavy excess profits. Adverse effects on motivation are not 
likely to be serious. The Conference Board study also underestimates the 
possibilities of taxes on luxuries. Our experience in the last war and the 
twenties is not conclusive on this score. Unsatisfactory yield will be ex- 
plained by a factor not given adequate attention by the Conference report: 
curtailment of production. But the government has not adequately explored 
the possibility of supplementing scarcity with high prices inflated by severe 
taxes. This is the correct procedure for commodities on the luxury list. 

Not satisfied with an elaboration of the fiscal aspects of the problem, the 
Conference Board also estimates the amount of real resources available for 
the defense effort. Unfortunately the real and financial aspects are not inte- 
grated well. Furthermore, the estimates of optional consumption and 
expenditures above practical minimum level raise serious questions of 
definitions. “As in the case of minimum expenditures, efficiency expenditures 
are increased as income increases on the basis of food expenditures”! (p. 25). 
Optional expenditures are the excess of total expenditures over efficiency 
expenditures, which are, as is indicated above, obtained in a very crude 
manner. Again, we are informed that optional consumption in 1937 for 
automobiles, for example, was 25.9 per cent of total expenditures. Obviously 
the optional ratio will be larger for short periods than for long periods. Ex- 
penditures for automobiles may well be cut by 75 per cent in the next few 
years. Another troublesome point is the interrelation for groups of items of 
the percentages of optional to total expenditures. Will consumption of each 
class of items be cut equally if the reductions are applied to all classes as if 
they were applied to but one or a few classes? Does a reduction of 26 per cent 
in automobile expenditures make more difficult or less difficult a reduction 
of x percentage in recreation? 

In this brief review, the writer has noted several points of disagreement 
with the Conference report. He is not, iowever, unaware of the many points 
of agreement, the rich collections of materials made available by the re- 
sources of the Board, the excellent summaries of tax and debt history, and 
the interesting study of income, consumption, and sales. No student of our 
present fiscal problems can afford to do without this volume. 

Seymour E, Harris 


Harvard University 


Air Transportation, by Claude E. Puffer. Philadelphia: The Blakiston 
Company. 1941. xxiv, 675 pp. $3.75. 


This book is primarily an economic description and history of the air 
transportation industry in the United States. It is well written and very 


1 “The ratio of total expenditures ($1316) to food expenditures at the efficiency level ($487) was 
2.7. The efficiency level would then be $617 X2.7 or $1666.” (Food expenditures at this income are 
estimated at $617.) 











*Boox REVIEWS 165 


comprehensive, and hence fulfills an urgent need of present students of the 
subject. The author applies the typical demand and cost analyses of eco- 
nomic theory to the services offered by the air carriers—passenger, mail, and 
express. The study includes a well-organized discussion of the legal charac- 
teristics of the industry, the functions of the Civil Aeronautics Board, inter- 
corporate relationships, labor relations, and safety regulations. 

Only one major criticism appears to the reviewer. The author chose to 
follow the lead of Paul T. David and Joseph B. Eastman in his analysis of 
the public aid included in air mail payments. This school of thought contends 
that such aid should be measured by the excess of Post Office disbursements 
to the airlines above the airlines’ cost of rendering the required service. The 
trouble with this line of reasoning is that it leads to some peculiar con- 
clusions. It could be concluded, for example, that one way to eliminate such 
public aid would be to increase the costs of the airlines to the extent that 
there would be no excess of disbursements over costs. It could also be con- 
cluded that the airlines’ cost of rendering the required service could be in- 
creased by any amount named and there would be no increase in public aid 
if the Post Office disbursements were increased by a like amount. The reviewer 
holds that such aid is the excess of Post Office disbursements over net 
revenue from air mail. 

The magnitude of public aid contained in the air mail payments of the 
past is really of little significance in the future of this industry, but the 
author used this same type of analysis in his discussion of rate-making, 
which is a question of primary importance. 

He states that the basic consideration in determining mail payments 
“should be the cost [of performing mail service] incurred by the carriers 
(including a reasonable profit), irrespective of what the government receives 
in postal revenues.” At this point the author parts company with Mr. 
Eastman who said of one of his own works, “this study is not intended to 
yield the type of cost analysis required for rate-making purposes.” In the 
opinion of the reviewer, a sound rate-making policy for the airlines cannot 
ignore the air mail revenue of the Government. 

Harowp J. Kine 


University of Pittsburgh 


Air Mail Payment and the Government, by F. A. Spencer. Washington: The 
Brookings Institution. 1941. xii, 402 pp. $3.00. 


This book is a clean-cut job. The author runs through the periods of air 
mail transportation without getting lost in detail, and yet with convincing 
thoroughness. An astonishing amount of information is presented about the 
air mail; in fact, about the air transportation business. There is a good 
balance between the review of policies under the several governmental bodies 
in control at one time or another and the criticism of the policies. Where 
the lapse of time permits, historical judgment of adequacy is used. This is 
aptly applied to the period of Interstate Commerce Commission rate making. 
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Controversies are analyzed with apparent fairness. The Post Office Depart- 
ment and the Interstate Commerce Commission difficulties in joint adminis- 
tration are well stated. Likewise, the slow progress of the Civil Aeronautics 
Authority and the Civil Aeronautics Board in determining sound over-all 
policies for air mail pay is criticized. At the same time, the author analyzes 
the problem and finds its complexities great. There is the “subsidy” question, 
sufficient in its implications for an accounting convention of outstanding 
interest. Differences between the criteria for public and private expenditures 
could be more fully analyzed than by the author. These have recently been 
well discussed by the National Resources Planning Board in its report on 
The Economic Effects of the Federal Public Works Expenditures, 1933-38. 

Efforts to rationalize governmental aid by the profit criterion of business 
seem unlikely to lead to constructive policies. While the major criticisms of 
the author are appropriately directed at what seem to be governmental faults 
or deficiences, he does not become counsel for the air mail contractors. His 
examples of watered stock, bad financing, and high costs are clearcut and 
specific. Specious arguments by operating companies for charging the mail 
with excessive fractions of gross operating charges are refuted. 

Perhaps the most informative section for the reader interested in current 
practice is the extended chapter “Air Mail Compensation under the Civil 
Aeronautics Act.” The rate policy section of the Act and its possible inter- 
pretations are well stated. Not merely “need” for compensation must be 
considered, but “a policy which encourages managerial efficiency.” 

Finally, the rapid growth of patronage of airlines leads the author to 
conclude, “If the present upward trend... continues, the Civil Aeronautics 
Board will soon be faced with the problem of deciding whether rates of air 
mail compensation or passenger and express rates shall be reduced (and, if 
so, in what proportion) in order to check unreasonable profits accruing to 
the carriers.” 

Batpwin M. Woops 


University of California 


Statistical Activities of the American Nations, 1940. Edited under the Direc- 
tion of the Temporary Organizing Committee of the Inter-American 
Statistical Institute, by Elizabeth Phelps. Washington: Inter-American 
Statistical Institute. 1941. xxxi, 842 pp. $2.00. 


Not since Koren’s well-remembered History of Statistics, which com- 
memorated the seventy-fifth anniversary of the American Statistical Asso- 
ciation, has there appeared a more useful aper¢u of the statistical set-up in 
a number of countries than the present volume, described in the sub-title 
as “a compendium of the statistical services and activities in twenty-two 
nations of the Western Hemisphere, together with information containing 
statistical personnel in these nations.” Originating like Koren’s in a com- 
memoration—this time the twenty-fifth session of the International Institute 
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of Statistics scheduled to be held in Washington, 1939 (deferred to 1940 to 
coincide with the Eighth American Scientific Congress), with which a partial 
celebration of the American Statistical Centenary was to have been con- 
joined—the outbreak of war transformed both occasion and auspices. In the 
event, the International Institute and American Statistical sessions were 
cancelled; in their stead a statistical section was added to the Scientific 
Congress for a purely inter-American program of statistical papers, with 
the idea also of exploring the possibilities of a permanent inter-American 
statistical organization of professional character. The latter has since 
taken form as the “Inter-American Statistical Institute.” The original “ar- 
rangements committee” likewise continued its work on the compendium 
which is now completed. Thus the purpose of the volume, which was to 
promote a north-and-south acquaintanceship in the world of statistics as 
supplementary to the predominant east-and-west flow of the past, has not 
only been retained, but in effect sets seal upon an epochal movement in inter- 
national organization and relationships. 

The treatment of subject matter is purely descriptive. For each of the 
twenty-two countries (alphabetically arranged) an authentic article by a 
local author was secured (for the United States, 23 such “author’s articles” 
were necessary). This is printed in the language of the country (English, 
Spanish or Portuguese). Preceding each is a “summary” in all three lan- 
guages. The plan of both article and summary calls for a review of (1) educa- 
tional facilities, (2) library facilities, (3) statistical societies or associations, 
(4) non-official or semi-official statistical agencies, and (5) the official sta- 
tistical system, its organization, progress to date, publications, etc. Though 
there is a natural tendency in such writing to “put the best foot forward,” 
and though the efficiency of a statistical system must be measured only by 
its statistical results, the usefulness of such a survey for purposes of refer- 
ence, especially to official statisticians, need not be stressed. 

A striking revelation is the extent to which the Latin American nations 
have enacted legislation especially in recent years looking to the central 
control of statistics. At least a dozen, including all the leading ones, have 
Central Statistical Bureaus. Departmental compilation and publication, 
however, remain paramount in most. Statistical coordination in fact 
demands an amount of spade work in advance that is apt to be underesti- 
mated. But the beginning lies in the legal frame-work, and in this the South 
Americans almost without exception are well equipped. 

The Directory of Statistical Personnel which concludes the volume lists 
the leading statisticians of each country (other than the United States) 
after the manner of Who’s Who, an admirable introduction to the broader 
acquaintanceship which ' is to be. 

For the improvement of economic relations throughout the American 
continents a compendium of this kind was a prerequisite. When prior to 
World War I a Royal Commission was appointed to explore similar pos- 
sibilities within the British Commonwealth of Nations its very first recom- 
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mendation looked to a Conference of Statisticians to review the incomplete- 
ness and inconsistencies in official statistics which lay as a stumbling block 
across the threshold. Conferences in due course took place in London in 
1920 and in Ottawa in 1935 with results of first-class benefit. Implicit in 
the present volume is the development of the Inter-American Statistical 
Institute as a necessary preliminary and impetus to a similar rapprochement 
in this Hemisphere. 
Rosert H. Coats 


Dominion Bureau of Statistics 


Industrial Corporation Reports (76 individual reports for leading manufactur- 
ing industries, covering operations during 1938-1939.) Federal Trade 
Commission, Washington, D. C. 1941. 


This set of 76 reports on selected manufacturing industries resulted from 
the Federal Trade Commission’s project for the collection of annual finan- 
cial data from a large number of corporations operating in some principal 
manfacturing industries in the United States. 

In each report there are presented financial data for 1938 and 1939, com- 
prising a balance sheet, income and expense statement, and an earned 
surplus statement; also ratios and percentages derived from the basic data. 
The principal facts in the exhibits of data are domestic and foreign sales; 
costs and expenses in detail; investment, profits, and rates of return; divi- 
dends paid and net income retained by the corporations; operating ratios; 
inventories; important financial ratios; and increases and decreases in prin- 
cipal assets and liabilities. The 1939 information was obtained from financial 
reports submitted to the Commission. The 1938 information was procured 
from annual reports of public record made by the corporations, or from 
balance sheets submitted to the Commission; the 1938 data are not complete 
in every instance. All data shown for the several corporations canvassed in 
each industry are combined in a manner which does not identify the reports 
from any individual corporation. 

The designation of each industry canvassed was made to conform with the 
“Standard Industrial Classification” used by various departments of the 
Federal Government. This makes possible ready reference to other statistics 
released by government agencies, particularly those of the Bureau of the 
Census, 

The reports are limited to a presentation of basic data in terms of the 
amount of money value with only simple analysis. The scope of the work did 
not permit the Federal Trade Commission to make detailed adjustments of 
the reports of the various corporations to make accounting treatment and 
procedure entirely comparable. The possible variations, however, are held 
to be unimportant. All data follow the classification of accounts as generally 
reported by the corporations. Reclassifications in some instances were made 
by the Commission for the purpose of applying uniform accounting princi- 
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ples, or where other differences in the accounting method would have 
affected the comparability of the combined statistics. 

There are some discrepancies in comparability with Census data that are 
explained. The total amount of sales for the limited number of corporations 
which were canvassed in nine of the 76 selected manufacturing industries 
exceeded the total value of products for each respective industry as reported 
by the Bureau of the Census. The reason for this is that Federal Trade 
Commission data pertain to complete operations of corporations while 
Census data are by establishments, and occasionally the operations of some 
plants of a given corporation have undoubtedly been reported in different 
industry classifications. Such discrepancies occur whenever the corporation 
operates a number of plants manufacturing different products, and also 
whenever it operates plants in foreign areas. In the latter case, the Bureau 
of the Census does not receive reports from foreign establishments of do- 
mestic corporations. The same discrepancy probably appears to a lesser 
extent in many more of the industry reports. Some quantitative indication, 
or correction if possible, of the amount of foreign operations and of included 
operations pertaining to other industries than the one reported should im- 
prove the future industrial reports. 

As far as can be learned from using the statistics, the reports seem to be 
very carefully prepared, for practically no inconsistencies in data were found 
between the various parts of the publications and their exhibits. One excep- 
tion was found in the summary of exhibits for the food specialty manufactur- 
ing industry, where the total costs and expenses figure apparently did not 
include selling and advertising, administrative and general office, taxes, and 
research and development expenses. 

The reports fill a need in supplying statistical data on the financial opera- 
tions of important industries and should be valuable to economists, statis- 
ticians, businessmen, and others interested in the productive activity of 
industrial corporations and in their financial results. The Commission’s claim 
that much of the informatior in the reports is not elsewhere available in the 
same detail is undoubtedly true, and such reliable information about operat- 
ing conditions may serve as a guide for business management. The Federal 
Trade Commission plans to publish similar industrial reports annually. 


Oscar L. ENDLER 
National Resources Planning Board 
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